TENNESSEE REGULATORY AUTHORITY

Sara Kyle, Chairman
Lynn Greer, Director
Melvin Malone, Director

" 460 James Robertson Parkway
Nashville, Tennessee 37243-0505

MEMORANDUM

To: David Waddell
Executlve Secretary

From: Glynn Blanton, Chief M

Gas P1pehne Safety Division
‘Date:  May?9, 2002
Subject: Close Docket No. 01-00820

Chattanqoga Gas Company LNG Incident — October 23,2000
Report of Natural Gas Safety Inspection #00-319

I would like to request the attached Report of Natural Gas Safety Inspection #00-319 regarding
our investigation of the incident that occurred on Chattanooga Gas Company’s (CGC) LNG
facility on October 23, 2000 be filed in Docket Number 01-00820 and the file be closed. The
reason for closing the docket is due to US Department of Transportation Office of Pipeline
Safety (OPS) letter dated March 22, 2002 stating that the CGC LNG facility is an interstate
facility subject to federal JU.I‘ISdlCthIl under Chapter 601, of 49 Umted State Code of Federal
Regulatlons Part 193

Prior to this determination, we have for twenty-eight years inspected this facility under the
opinion the facﬂ1ty was an intrastate facility subject to the Authority’s jurisdiction Wlthout
objections from CGC or the Federal OPS. We have at OPS’ request provided all records and
documents pertaining to our previous natural gas safety inspections of the facility to the OPS
Southern Regional Office in Atlanta, Georgla If you have any quest1ons pertaining to this
request please advise.

c: Richard Collier
Tom Woosley
Earnest Burke
Brad Williams

Telephone (615) 741 2904, Toll-Free 1-800-342-8359, Facsimile (615) 741-5015
: www.state.tn.us/tra




~ TENNESSEE REGULATORY AUTHORITY
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Sara Kyle, Chairman
Lynn Greer, Director

460 James Robertson Parkway
Melvin Malone, Director

Nashville, Tennessee 37243-0505

June 25, 2001
Overnight Delivery

Mr. Richard R. Lonn

Chief Engineer & Director - Regulatory Compliance
AGL Resources, Inc.

P.O. Box 4569

Atlanta, GA 30302-4569

Re:  Formal Notice of Violations
Chattanooga Gas Company LNG Incident — October 23, 2000
Report of Natural Gas Safety Inspection #00-319

Dear Mr. Lonn:

On October 23, 2000, Chattanooga Gas Company in Chattanooga, Tennessee
experienced a release of natural gas resulting in a substantial fire and an
emergency shutdown. Under the Minimum Federal Safety Standards (MFSS), a
release of natural gas and emergency shutdown of an LNG facility is considered
an “incident” and reportable to the Federal Office of Pipeline Safety and the state
agency enforcing the MFSS. This incident was investigated by the Tennessee

‘Regulatory Authority (TRA) in accordance with Tennessee Code Annotated
(TCA) Section 65-28-106 and Section 60105 (¢) (B) of the Natural Gas Safety
Act to determine the cause and circumstance of the incident.

As a result of our on-site inspection and extensive investigation, the Gas Pipeline
Safety Division has determined that Chattanooga Gas Company (CGC) has
committed three series of violations as specified in the attached October 23, 2000
LNG Facility Incident Report. Pursuant to TCA Section 65-28-108 (a), CGC is
subject to a civil penalty not to exceed ten thousand dollars ($10,000) per day for
each violation during the duration of the violation. Considering the cause and
circumstances of the incident as determined by our investigation, Chattanooga
Gas Company is hereby assessed a civil penalty of $500,000. The Civil Penalty
Schedule included in the report sets forth the basis for determining the amount of
the civil penalty for each violation.

elephone (015174122904, Toll-Free 1-800-342-8350. Facsimile t613) 741-5015
i WAL s Tale s/t )



Page 2
Mr. Richard R. Lonn
June 22, 2001

In accordance with TRA Rule 1220-4-5-. 47 (5) & (6), a written response from
CGC is to be submitted to the Pipeline Safety Chief within thirty (30) days of
receipt of this Formal Notice of Violations. Your response options to this
requirement are:

1. Submit a written statement to the Pipeline Safety Chief indicating
that corrective measures have achieved compliance;

2. Submit a written plan of action to the Pipeline Safety Chief
outlining the corrective measures that will be taken to achieve
compliance and when compliance is anticipated; or

3. Request an informal conference with the Pipeline Safety Chief to
discuss the violation(s). '

If you have any questions regarding this matter or wish to schedule an informal
conference during the week of July 2, 2001, please call me at 800.342.8359
extension 185. Thank you for your cooperation and attention in matters relating
to gas pipeline safety.

GB/vin

Attachment-October 23, 2000 LNG Facility Incident Report
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REPORT OF NATURAL GAS SAFETY INSPECTION #00-319
" CHATTANOOGA GAS COMPANY

OCTOBER 23,2000 LNG FACILITY IN CIDENT REPORT
CHATTANOOGA, TENNESSEE

INTRODUCTION

At approximately 7:20 PM EDT on October 23, 2000, a release of natural gas occurred in
the liquefied natural gas facilities operated by Chattanooga Gas Company', 3401 North
Hawthorne Street, Chattanooga, Tennessee. The release resulted in a fire and subsequent
emergency shutdown of the LNG facilities. The Chattanooga Fire Department responded
and assisted in extinguishing the fire and cooling down nearby vessels. Plant piping,
valves, insulation, and wiring were damaged as a result of the fire. The damaged wiring
caused a loss of electrical power and telephone communications. Operator contacted the
National Response Center (NRC) by telephone at 1:00 AM EDT on October 24,2000
(See Appendix A, NRC report # 546070). The TRA was then called at 1:05 AM EDT
and notified of the incident through a voice message left for the Gas Pipeline Safety
Division. An additional message was left on the home answering machine of Mr. Glynn
Blanton, Chief of TRA Gas Pipeline Safety Division, at 1:15 AM EDT. Initial estimates
of damage in this incident were between $75 0,000 and $1,500,000.

This pipeline incident was investigated by the Tennessee Regulatory Authority (TRA)
under authority of Tennessee Code Annotated § 65-28-106, by which TRA
representatives are authorized to inspect all pipeline systems, facilities and equipment and
have the right of access and entry to all buildings and property owned, leased or operated
by such systems. Furthermore, the TRA is authorized to enforce federal safety standards
as set forth in the Natural Gas Pipeline Safety Act of 1968 and to exercise regulatory
Jurisdiction over the safety of pipeline systems and transportation of gas in accordance
with authority provided by the Natural Gas Pipeline Safety Act of 1968.

BRIEF CHRONOLOGY?

Chattanooga Gas Company (CGC) was in the process of completing substantial upgrades
to the LNG facilities at the time of the incident. Process piping was being sandblasted,
painted, and insulated where necessary. During these activities, the plant was operating
in the liquefaction mode in preparation for the heating season. At approximately 7:00

i Atlanta Gas Light Company (AGL) is the parent company of Chattanooga Gas Company.
" For a complete chronology of events, see Appendix B, “Chattanooga LNG Plant — Fire Chronology™
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AM on the day of this incident, contractor personnel in the area of the dehydrators
performed abrasive sandblasting. During the sandblasting, process piping that had
already been painted or insulated was covered with canvas and plastic tarps. These tarps
were to provide protection from the abrasive sandblasting material and paint over-spray.
At approximately 1:30 PM, clean up and preparations for priming at the dehydrators were
begun. At approximately 3:00 PM application of primer was completed, painting
equipment was cleaned, and contractor personnel left for the day. The protective tarps
were left in place (See Appendix C, photographs 1-5). |

Mr. Joel Paris was the Chattanooga LNG plant operator on duty on the evening of 4
October 23. At 7:20 PM, Mr. Paris heard a loud noise and upon investigation determined
that there was a fire in the plant pretreatment area. Mr. Paris placed a telephone call to
911 for emergency assistance at 7:22 PM and activated the plant Emergency Shutdown
(ESD) system. Mr. Chris Young, Chattanooga LNG plant supervisor, and Norman
Jernigan, Chattanooga LNG plant operator, were contacted for assistance. Mr. Jernigan
also notified Chattanooga LNG plant operators, Mr. Robert McCain and Mr. Terry Poss,
of the incident. Chattanooga fire department personnel arrived at 7:25 PM, but would not
enter the plant gate until their hazardous materials team arrived. Plant personnel stated
during interviews that approximately 10 minutes after the fire was discovered an
explosion was heard and the fire increased in intensity. At 7:35 PM, Mr. Young
contacted Gary Northrup, AGL LNG Technology Manager, to notify him of the fire. He
explained that he would assess the situation upon arrival and relay the status to Mr.
Northrup. Fire department personnel notified area businesses and residents to stay inside;
evacuation was considered but determined not to be necessary. At 7:39 PM plant power
and telephone communications were lost. The Hazardous Materials team and Mr.
McCain arrived at 7:40 PM. Mr. Young arrived at 7:50 PM but was detained at the fire
department roadblock. |

Fire department personnel proceeded beyond the roadblock to make an assessment and
then entered the plant at 8:07 PM accompanied by Mr. McCain. At this time Mr. Paris
manually closed the plant inlet valve, then attempted to extinguish the fire with the -
control room monitor. Initially, water pressure was low and there was insufficient flow
from the monitor to extinguish the fire. Chattanooga fire department was able to contact
the Tennessee American Water Company requesting an increase in pressure, then began
to cool down plant vessels. At 8:13 PM the fire was extinguished and personnel
continued to cool down vessels for an additional hour and a half. At 8:25 PM, Mr.
Young was allowed to enter the plant and assumed his supervisory role over plant
employees and liaison with the Chattanooga Fire Department. A fter assessing the
situation, Mr. Young contacted Mr. Northrup to provide an update on the incident. Mr.
Northrup contacted additional AGL personnel to advise of the incident status, then drove
from his home in Georgia, approximately 2 hours to the Chattanooga plant site. Mr.
Northrup arrived at the plant site at 12:00 AM, evaluated the extent of damage, and
determined that this was a reportable incident. Calls were then placed to the National




Response Center, Tennessee Regulatory Authority and the home of Mr. Blanton.
Contractor personnel were then contacted to begin emergency repairs.

INVESTIGATION AND ANALYSIS

Earnest Burke and Tom Woosley, representatives of the TRA, arrived at the incident site
at approximately 11:00 AM, October 24, 2000. The investigation consisted of
examination and photography of the damaged plant area, review of plant emergency
procedures, and interviews with plant personnel. Additional documentation was provided
by AGL, as it became available. Mr. Young accompanied TRA personnel during the on
site inspection (See Appendices D-G).

The heat-affected area extended from the pretreatment area, across process piping and
wire trays, to the mixed refrigerant loop (MRL) tank (See Appendix C). Piping in the
process area had been burned clean of its insulation and showed evidence of exposure to -
extreme temperatures. The surface beneath the piping was covered with the charred
remains of the insulating material. The remnants of burned canvas tarps and melted
plastic tarps were draped over horizontal piping along the perimeter of the affected area
(Appendix C photographs 3-7). These remnants were still held in place by wire, tied to
the piping. Wire trays and the wire they contained were severely damaged by the heat
(Appendix C photographs 21-25). Approximately 20 feet of one wire tray and the wire
that it contained were totally consumed by the fire. Control valves, located within the
heat-affected area, also appeared to be damaged by heat (Appendix C, photographs 18-
21). The heat-affected area appeared to originate from a flange assembly in piping
downstream of dehydrator B (Appendix C, photographs 10-14). It was not immediately
apparent without disassembly, but there appeared to be a section of gasket material
missing from the assembly. Mr. Young indicated that the flames had originated from this
area. A section of vertical piping located a few feet from the flange exhibited a bulged
area and “fish mouth” shaped opening (Appendix C, photographs 14-17). Heat damaged
electrical conduit was also observed near this piping. ‘

After examining the plant damage, a review of the emergency manual was conducted and
a copy obtained for further reference (Appendix D). The emergency manual is consistent
with 49 CFR § 191.3 in defining “incident” and § 191.5 for telephonic notice
requirements. Copies were also obtained of emergency procedure excerpts, which were
posted on the control room bulletin board. These excerpts describe procedures to be
followed for specific events: “Fire In Process Area,” “LNG Spill,” and “Brush Fire Away
From Process Area.” (Appendix E).

- A discussion with Mr. Young and Mr. McCain provided additional information regarding
operating conditions at the time of the incident. The pretreatment dehydrators were
undergoing a bed shift at the time the incident occurred. Plant records indicate that




during the bed shift, gas flowed from the regenerator gas heater to the regenerators at a
temperature of 550°F (Appendix F). Operating pressure at the time of the incident was
230 psig. : ~

During July 2000, the flange assembly had been disassembled and blind flanged while
the dehydrator was filled with molecular sieve material. After this operation was
completed, the piping and flange assembly was reassembled. New gaskets made from
BF Goodrich Garlock 3510 material were installed during this procedure. A leakage test
was performed and no leaks were indicated during the test. '

The emergency shut down of the plant was initiated manually rather than by the
automatic safety devices installed for such purpose. Gas detectors were operational;
however, fire detectors were set on bypass mode due to several previous erroneous ;
alarms. Our investigation determined that these detectors had been left on bypass for an
extended period of time. '

The action of the Chattanooga Fire Department must also be questioned. Although fire
department personnel arrived within the first few minutes, they did not enter the plant for
an additional 47 minutes. Mr. Young stated that it had been an extended period of time
since any type of liaison meeting had been held with the fire department and this lack of
communication resulted in the fire department’s hesitation, which in turn protracted the
duration of the incident. '

On November 29, 2000, Mr. Glynn Blanton, Chief of Gas Pipeline Safety, and Mr.
Woosley visited the LNG plant following an inspection of the Chattanooga distribution
system. The gasket, which was suspected to have blown out, was available for viewing at
this time. Approximately one quarter of the gasket circumference was missing,
confirming that the gasket had indeed blown out (See Appendix G photos). It was
learned that the flange assembly held a strainer, commonly referred to as a “witch’s hat”,
in place. The strainer is conical in shape and has a “brim” at the open end thereby
resembling a witch’s hat. Compressive forces on the brim by the flanges held the strainer
assembly in place. Inspection by plant personnel after removal, revealed that a triangular
shaped piece was missing from the brim in the same area where the gasket had blown
out. Cracks were also found in other locations along the circumference of the brim.
After discovery of the cracks, other strainers were removed for inspection. These
strainers also exhibited cracks in the brim. CGC submitted the strainer from dehydrator
B, the piping section with the fish mouth rupture, and a section of electrical conduit to
Applied Technical Services, Incorporated for analysis. The purpose of this analysis was
to determine if failure of these items occurred prior to or was a result of the fire.

Subsequent to November 29, 2000, the Pipeline Safety Division continued its
investigation by gathering additional information on repair work and installation of new
equipment. Most of this information was provided by Atlanta Gas Light officials.
Documents were reviewed by Gas Pipeline Safety members and comments were




forwarded to officials of Atlanta Gas Light. During this time, the Pipeline Safety
Division also obtained the analysis results from Applied Technical Services,
Incorporated. A copy of the results of this analysis is included with this report (See
Appendix H).

The Pipeline Safety Division sent a formal request for additional data on April 5, 2001 to
Chattanooga Gas Company (See Appendix I) for the purpose of obtaining information
relative to the times and dates certain plant functions were conducted and clarification
pertaining to the operational mode of the UV detectors. The response from Chattanooga
Gas Company, dated April 12, 2001, is included in Appendix I. This information
provided a better understanding of the regeneration cycles for the dehydrator units.
During the heating and cooling cycles, gas flows into the dehydrators at the bottom
connection, and out through the top connection. During the heating cycle gas flows from
the regeneration gas heater to dehydrator units through insulated piping. Heat loss
between the regeneration gas heater and the dehydrator unit would be minimal, therefore,
gas flowing through the piping and the flange where the failure occurred would be at or
very near the temperature of the gas leaving the heater. Manufacturer’s information
pertaining to the subject gasket material states that when System operating temperature
approaches the maximum continuous temperature rating for the material, an upgrade to a
superior material is suggested. The operating temperature of the system exceeded the
temperature rating of the gasket material and this may have been the root cause of the
failure at the flange.

Mr. Brad Williams of the Gas Pipeline Safety Division conducted an additional
inspection of the LNG facilities on May 3 and 4, 2001. The purpose of this inspection
was to obtain additional information regarding plant operation and upgrade activities
conducted prior to the incident. Mr. Williams inquired specifically about the operational
mode of the UV detectors at the time of the incident. Mr. Young indicated that the |
detectors were operational but were in a bypass mode. In this mode, visual and audible
alarms were still provided but the emergency shutdown system would not be activated in
the event a fire was detected. Mr. Young explained that this practice had been followed
when the plant was in liquefaction mode so that erroneous alarms would not shut down
the plant. A review of plant written procedures reveals that the UV detectors were to be
placed in bypass mode only during scheduled fires or when welding was performed. A
copy of Mr. Williams’ report is provided as Appendix J to this report.

CONCLUSIONS

The operating conditions at the time of the incident appear to be a factor in the failure of
the gasket. Garlock 3510 gasket material is rated for a pressure of 1200 psig, well above
the operating pressure at the time of the incident. This gasket material, however, is rated
for a maximum temperature of 500 °F. Operating records reveal that for the 12 hours




prior to the incident, the operating temperature during heating cycles was 550 °F.
Operating the system during this time and on previous occasions at these excessive
operating temperatures likely contributed if not caused the weakening of the gasket
material. These operating temperatures could also cause thermally induced “stretching”
of the flange bolts, thereby reducing the compressive force of the flanges against the
gasket and witch’s hat brim. These factors could in turn cause the failure of the gasket
and the ejection of the broken section of the witch’s hat by the internal pressure.

The flange assembly at the outlet of dehydrator B appears to be the point of origin of the
initial gas leakage. The fish mouth rupture in the vertical piping, approximately five )
feet away, confirms this finding. Ignited gas, escaping from the flange, heated the nearby
vertical piping causing the steel to weaken. As the weakening occurred, internal pressure
caused the material to bulge outward. As the material stretched outward, it became
thinner. The material was weakened to a point where internal pressures could not be
contained. The piping ruptured resulting in the formation of the fish mouth shaped
opening. Gas escaping from this opening caused the explosion, which was heard
approximately 10 minutes after the initial fire was discovered.

While no ignition source was conclusively identified following this incident, several
possibilities are theorized:

1) Electrical Spark: The electrical conduit located near the flange had contained
125-Volt DC control wiring for process valves. This conduit appeared to have been in
the direct path of the escaping gas. If the escaping gas or another foreign object exerted
enough force on the conduit causing it and the wiring to deteriorate, a spark could be
generated. The 125-Volt circuit provides more than enough energy to ignite the natural
gas.

2) Frictional Spark: The missing section from the brim of the witch’s hat was
likely ejected from the flange at a high velocity. Ifthis projectile struck another object,
such as piping or conduit, a spark could be generated with sufficient energy to ignite -
natural gas. McGriff, Seibels & Williams, Inc., insurance brokers representing Atlanta
Gas Light Company, requested an investigation of the fire by Engineering Design &
Testing Corporation (ED&T). The attached investigative report from ED&T suggests
that ignition was concurrent with leak initiation (Appendix K). The report also indicates
that the most likely source was a friction spark created when the section of the witch’s hat
was ejected from the flange assembly. While this is not impossible, it is highly unlikely.
Natural gas has a flammable range of 4-15% natural gasin air. A spark generated at the
origin of the gas leakage would not cause ignition because the mixture would be
approximately 100% gas and therefore too rich to ignite. The ignition source would have
to be some distance away from the origin of the escaping gas so that sufficient mixing
with air would present a flammable mixture.




3) Static Electricity: Numerous natural gas fires are reported each year due to
static electricity generated when natural gas flows from polyethylene piping at high
velocities. The flow of gas from the flange, in close proximity to the plastic tarps, could
have caused static charges to build up to sufficient voltage to cause a spark, thereby
igniting the gas.

4) Other Electrical Sources: Electrical equipment in the vicinity of the escaping

- gas could have provided an ignition source, Nearby process valves are pneumatically
controlled by solenoid valves. Typically, there are no local arcing contacts in controls of
this type, but poor insulation or a broken wire could cause sparking and serve as an
ignition source. The electrical conduit and conduit fittings utilized throughout the plant
facilities are not in compliance with the requirements of the National Electrical Code
with respect to hazardous environments. Flexible conduit was used where rigid conduit
is required. Standard surface cover fittings were used in place of explosion proof fittings.
Conduit seals were not utilized at locations that require them. Any of these factors could
present numerous potential ignition sources. ’

VIOLATIONS

§ 191.5 — An event that results in emergency shutdown of a LNG facility must be
reported at the first practical moment. Emergency shutdown of the Chattanooga LNG
plant was initiated at 7:22 PM and became a reportable incident at that time. The Federal
Department of Transportation has provided, in an Alert Notice dated April 15, 1991, that
notification should be provided within 2 hours of discovery of the incident (See
Appendix L). The Gas Pipeline Safety Division has reminded each operator of this
requirement through mailings and presentations at industry meetings. The fire was
extinguished at 8:13 PM and an “all clear” was issued at 9:50 PM. Plant personnel were
able to communicate with emergency agencies and AGL personnel during this time but
failed to notify the Emergency Response Center and the TRA until 1:00 AM after Mr.
Northrup arrived at the plant. The time that elapsed from initiation of the emergency
shutdown to notification of the emergency response center was not acceptable;
therefore operator is cited for violation of § 191.5.

§ 193.2503 — “Each operator shall follow one or more manuals of written procedures to
provide safety in normal operation and in responding to an abnormal operation that
would affect safety.” Operator has a written procedure that requires ultraviolet detectors
to be operated in “Normal” mode except in the event of approved fires or welding.
Personnel at the plant have established a “practice” of placing the detectors in “Bypass”
mode when the plant is undergoing liquefaction. This practice is not consistent with
operator’s written procedures; therefore operator is cited for violation of §
193.2503.




§ 193.2603 — Components of LNG plants must be maintained in g condition compatible
with its operational or safety purpose by repair, replacement, or other means. Gasket
material, installed in the flange where the failure occurred, was rated for a maximum
continuous operating temperature of 500°F. Operator records indicate that prior to the
incident, operating temperature exceeded this rating. The manufacturer recommends an
upgrade to a superior material when the operating temperature approaches the gasket
material’s maximum continuous temperature limit. The gasket material was not

compatible with its operational purpose; therefore operator is cited for violation of §
193.2603.

ADDITIONAL CONCERNS

In addition to the above-mentioned violations determined as contributing to the flange
failure and resulting fire, the following are additional concerns that have arisen during the
course of our investigations:

1. Upgrades of UV Detectors

The Chattanooga Gas LNG facility was equipped in the original construction with UV
detectors which were capable of activating the emergency shutdown system. Minimum
Federal Safety Standards, 49 CFR, Part 193 require this for plants built after the effective
date of the regulation. This requirement is not retroactive; however the safety benefits of
this system should be utilized. While unnecessary shutdowns of the plant are
understandably a nuisance, this problem should have been recognized years ago and
corrected. Fire protection equipment, combining both ultraviolet and infrared detection
(UV/IR), has been available for several years and is much less likely to activate false
alarms and shutdowns. The risk of harm to neighboring businesses and residences
presented by fires at LNG facilities dictate the use of appropriate fire detection and fire

fighting equipment. This was apparently recognized when UV detectors were

incorporated in the emergency shutdown system in the original plant design. It is
strongly recommended that this equipment be updated and utilized at all times with the
exceptions of permissible fires and welding.

2. Potentially Hazardous Conditions in the Vicinity of Hydrators

During the sandblasting and painting activities, tarps were used to protect piping, limit
dust, and prevent over-spray in the work area. These tarps were left in place overnight
and added additional fuel to the fire in this incident. Tarps in the area where the incident
occurred were plastic and may have possibly served as an ignition source through
generation of a static electric spark. Part 193 of the Minimum Federal Safety Standards
requires that plant grounds be free from rubbish, debris, and other materials that present
fire hazards. With this in mind, tarps could also be considered fire hazards and their use
should be limited to the hours the contractor personnel are present. It would have been




better yet for these activities to be scheduled during a plant shutdown to further limit
potential safety hazards.

3. Lack of Coordination between Chattanooga Fire Department and

Chattanooga Gas Company Personnel
The response of the Chattanooga Fire Department during the emergency poses an
additional concern. CGC LNG Plant personnel were detained from entering the gate and
performing their assigned fire control duties. It is imperative that liaison be established
with emergency personnel so that the fire department is aware of the fire control
capabilities of plant personnel and assistance that may be required in emergency
situations. Documentation indicates that a meeting was held with Captain Adams of the
Chattanooga Fire Department on June 20, 2000. Mr. Young stated that this was a very
- general discussion which focused primarily on the upgrades being performed at the plant.
It is recommended that liaison meetings be held with all area emergency personnel who
may be involved in plant emergencies. This may include fire, police, sheriff, EMS, or
other local emergency responders. Responsibilities for traffic control, evacuations, first
aid, and fire control should be discussed so that all involved agencies are familiar with
their individual responsibilities.

4. Use of Unsuitable or Substandard Replacement Parts

A final concern pertains to the use of a gasket material that was not compatible with
process temperatures. It is imperative that any replacement parts, materials, or
components be suitable for their intended use. Use of unsuitable or substandard
components can result in unnecessary shutdowns, product loss, or personal injury. This
point should be emphasized with all CGC LNG maintenance personnel.

The Pipeline Safety Division will not take formal action in regard to these additional
concerns. However, if Chattanooga Gas Company does not take proper steps to correct
these items, they may serve as a basis for further investigation and resulting penalties.
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TLANTA GAS LIGHT CoMPaNY
401 NORTH HAWTHORNE STREET

CHATANOOGA, TN 37405

PRIMARY Phone; {423)624
Typa of Organization: P

1843
UBLIC UTILITY

3401 NORTH HAWTHORNE ST
CHATANOGGA, TN 37408

INCIDENT TGCATTON
REET County: HaMILToN

GHRIS Code: ONG
&lse Known Ag-
Oty Releasad: g UNKNOWN

RELEASED MATERTAL(S)

O0fficial Materigi Names NATURAL Gas

AMOUNT

THE MATERIAL RELEASED F

DESCRIPTION OF INCIDENT

ROM A PIPELINE DUt TO UNKNOWN CAUsES,

Pipeline Type: OTHER
DOT Regulated: YES

INCIDENT DETAILS

Pipeline Above/Bel gy Ground: ABOVE

Exposed or Under Kitar.

NO

Pipeling Covered: UNKNOWN

Fire lnvolved: YES
INJURIES .

FRTALITIES;

Hospitslized.

Empl/Crew:

OAMAGES

Fire Extingyished: YES

Emp1/Crew: Passenge-:

Fassengenr: Occupant:

P.az
Page 84y
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\ DCT—24'EQQQ_ E;f%? Qi§«§gyTﬁEEﬁQ%EGIDN €0C 388 KOFHUKS-XEYNULUS Yage paz

EVACUATIONS 10 ¥ho Evacuated:PRIVATE Radivs/Area:

Bamagas ; CITIZENS

Hours  Direction of

Clasure Type Desceription of Closure Closed  (losyre
CAir: N

Road: N : Major

Artery:N
Waterway: N
Track: N

© Medis Interest: NONE  Commynity Impact due o Materigl: no

REMEQIAL ACTIONS
PLANT WAS sEaLED oFf ‘
Release Secured: YES
Release Rate:
Eatimated Release Duration: 1 HOUR

WEATHER
I ADDITIONAC AGENCIES NOTIFIED
Ffederal;
State/locai:

State/Lecal On Scene:
State Agency Number:

NOTIFICATIONS BV NRD
AGCY TOXIC SUBST & DISEASE REGISTR .
| (404)6396360
CHEM SAFETY AND HAZARO INVEST §0ag
. (20252617500
EPA OFFICE OF EMiRmg RESPONSE { 0ERR)
(70339575012
U.S. EPA IV
(404) 5628700
FEOERAL EMERGENCY MANAGEMENT acenc
(2028986100
NIPC WATCH & WARNING UNIT
, (202)32332¢4
NOAA 1ST CLASS 86 RPTS FoR TN
24-0C7-00 00:43 (206) 5266344
NATIONAL RESFONSE CENTER Ho
(20212672100
NTSB PIPELINE
(20273146293
DOT FOR REGION 4 ATTN: MR. Hogue '
29-0CT-00 0¢;49 (404) 3314524
R3PA OFFICE OF FIPELINE SAFETY

GEORGIA EMERGENCY MNGMT AGENCY
24-0CT-00 00;439

TN EMERGENCY RESPONSE
24-0CT-00 00:49 (615)7410001

(404)6357200

ADDITTONAL INFORMATION
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‘ 24 S62 3559 P.24
Cl—2d— : OPS SOUTHERMN REGION 424
utl=24 _2?? 8... 1 4-3.. E:% j\ t-swit.o‘f"uuu“i -

Z42 366 RSFAOPS-REYHOLDS

Page Ba3
THE CALLER DID NoT KNOW THE NuMaer CF FEOPLE EVACUATED. THE FEOPLE
ARE BACK IN THE HOUSES NOW. PIPELINE SAfFETY WILL BE NOTIFIED,
XXX END INCIDENT REPORT 546070 xxx _
Repoct any problems or Fax number changes by calling 1-800-424-5802
PLEASE VISIT OUR WEB SITE AT http://ww.are, uscq.my) ,
TOTRL P, 24
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ﬁmResomces Inc.
N

P.0. Box 4569

Atlanta, Georgia 30302-4569

Telephone (404) 584-9470
November 22, 2000

Tennessee Regulatory Authority
Gas Pipeline Safety Office

460 James Robertson Parkway
Nashville, Tennessee 37243-0505

Attention: Mr. Glynn Blanton
Chief, Gas Pipeline Safety Division

Dear Mr. Blanton:

The following information is provided as a follow-up to the initial report dated November 6, 2000,
surrounding the incident at Chattanooga Gas Company’s (CGQC) Liquefied Natural Gas (LNG) facility on
October 23, 2000.

Attachment A, “Chattancoga LNG Plant — Fire Chronology," presents a more detailed timeline of events
surrounding the incident. Also, please refer to my report dated November 6, 2000, for a summary of the
various notifications that were made.

Based on preliminary laboratory results of the equipment from the site, it appears that the fire was caused
by a leak at a flanged connection in the pretreatment area. Indications are that a section of the brim on the
““witch's hat” strainer failed due to metal fatigue allowing high-pressure gas to escape. The source of
ignition, while not determined with absolute certainty, is believed to be due to an electrical spark caused
when the force of the escaping gas damaged the conduit runs. The lab report indicates that metal fatigue
cracks in the strainer appear to have been present prior to the incident. Since these strainers require no
preventive maintenance, CGC had no way of knowing that these cracks were present. Results also indicate
that the damaged conduits and pipes failed as a result of the fire. Attachments B and C are photographs of
the witch’s hat that clearly show the failed section. Also we have added Attachment D, which is a series of
photographs that show the fire damaged areas of the LNG plant, including one that depicts the witch’s hat
in its original location.

CGC is working diligently on returning the vaporization and liquefaction systems to operational status.
The repairs to the vaporization system are expected to be completed on December 4, 2000, and repairs to
the liquefaction system will be completed in February 2001. In the meantime, LNG from Atlanta Gas
Light Company's (AGLC's) Cherokee and Riverdale, GA facilities will be transported to Chattanooga.
The shipments are due to commence on November 27, 2000. In addition, to supplement the supply, we are
attempting to contract with a LNG plant in Trussville, AL. The plant should be at its full storage capacity
of 1.2 bef by February 2001. CGC is committed to taking whatever steps are necessary to ensure an
adequate supply of gas to its firm customers during the upcoming winter heating season.

If you have any questions concerning this matter, or if I may provide you with any additional assistance,
please let me know.

.

Since qy, P

% ya p
A .
i < I8 4

Richard R. Lonn
Chief Engineer and Director
Regulatory Compliance

L \ PG

a The halding cotipany fur
Atlanta Gas Light Company




Attachments

cc: Information Resource Manager
Office of Pipeline Safety
400 Seventh Street, S.W.
Washington, D.C. 20590

Mr. Robert Arvedlund

Director, Division of Environmental and Engineering Review
Office of Pipeline Regulation

Federal Energy Regulatory Commission

Washington, D.C. 20426

Ms. P. Rosput
Mr. R. Duszynski
Mr. C. Preble
Mr. 1. Blythers
Mr. j. Scabareti
Ms. S. Sitherwood
Mr. B. Batson
Mr. L. Buie

Mr. S. Lindsey
Mr. R. McCollum
Mr. R. Rogers

E. Stanek

P. Wagner

K. Wolff
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Appendix C

Photograph Number 1
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Appendix C

Photograph Number 2

.Foreground: Sandblast pots, hoses and sandblast material (Black Beauty).




Appendix C

Photograph Number 3

View of dehydrator units with heat affected area visible to left of center unit (unit

B). Note protective tarps covering piping to right of Dehydrator B and
sandblasting/painting hoses in foreground.




Appendix C

Photograph Number 4

View of plastic and canvas tarps used for protection from sandblasting/painting.




Appendix C

Photograph Number 5

Close up of tarps. Note that blue tarp is a plastic material.




Appendix C

Photograph Number 6

Remnants of plastic tarp after fire damage.




‘Appendix C

Photograph Number 7

Remnants of tarp material tied to piping below flange assembly.




Appendix C

Photograph Number 8

Foreground: Hoses from sandblasting/painting

operation. Background: Looking into heat affected
area beyond Dehydrator B.



Appendix C

“Photograph Number 9

Slight paint blistering on Dehydrator B. This unit was
behind the flame and sustained only minor damage.



Appendix C

Photograph Number 10

Flange assembly were initial leakage occurred.




Appendix C

Photograph Number 11

Flange

assembly viewed in line with flame propagation.



. Appendix C

Photograph Number 12

Close up of flange assembly. Note gasket material visible between bolts at right of
flange but none visible elsewhere.




Appendix C

Photograph Number 13

Heat damage to pressure guage and insulation at flange assembly where leakage
occurred.




Appendix C

Photograph Number 14

Foreground: Vertical pipinbg with fish mouth rupture.
Background: Flange assembly where leakage
occurred.



Appendix C

Photograph Number 15

View of fish mouth rupture with flange assembly in background Note conduit runs
to left of center.




Appendix C

Photograph Number 16

Close up view of fish mouth rupture.




Appendix C

Photograph Number 17
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Appendix C

Photograph Number 18

Process piping damaged by heat. Far right: Control valve exhibiting heat damage.




: Appendix C

Photograph Number 19

Piping damaged by heat. Note charred remains of
insulation on ground.




Appendix C

Photograph Number 20
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View of heat affected area at right angle to flame propagation.




Appendix C

Photograph Number 21

Foreground: Process valves and piping damaged by
heat. Background: Wire trays and MRL tank showmg
affects of heat.



X _ Appendix C

Photograph Number 22

Subject same as previous photograph at slightly different angle.




Appendix C

Photograph Number 23

View of MRL tank and wire tray damage. Two wire trays are visible in this
photograph. A 20’ section of a third wire tray was consumed by the fire.



Appendix C

Photograph Number 24
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Damage to wire trays and MRL tank. New wire at bottom of photograph is
temporary wiring to restore some plant functions.
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Photograph Number 25
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APPENDIX D

' CHATTANOOGA LNG
EMERGENCY MANUAL




' CHATTANOOGA GAS COMPANY

CHATTANOOGA LNG PLANT
3401 North Hawthorne Street
Chattanooga, TN 37406

'~ EMERGENCY
MANUAL



1.1 PURPOSE

The purpose of this section is to define necessary actions by operating personnel during times
of on-site emergency conditions.

1.2 RESPONSIBILITY

The Plant Supervisor or his designee shall be responsible for insuring proper implementation
of the requirements set forth in this procedure. Plant personnel are responsible for the
performance of duties outlined herein. '

1.3 DISCUSSION

Under on-site emergency conditions, organization, cooperation, regulation and competency
are absolute requirements. Plant personnel on duty shall perform functions deemed necessary |
for the protection and safety of Company property and personnel. -

1.4 PRECAUTIONS

All safety rules and regulations shall be followed to reduce or eliminate the possibility of
accidents.

1.5 PREREQUISITES

« Plant personnel shall be thoroughly familiar with the site and facilities.

+ Plant personnel shall be trained on an on-going basis for proper and required response
during an on-site emergency. '

» Plant personnel shall be completely familiar with emergency procedures and use of
emergency equipment. '

« Plant personnel shall know the location of all fire fighting, safety and emergency medical
equipment. ‘

1.6 LIMITATIONS AND ACTIONS

As detailed in appropriate procedures and as dictated by good common sense, judgment and
training. v

1.7 MATERIAL AND/OR TEST EQUIPMENT

Fire fighting, safety and emergency medical equipment.
1.8 PROCEDURE

» All plant personnel shall be constantly alert for emergency situations while on duty and
shall be thoroughly familiar with the facility.

<« Any emergency shall be immediately reported to another Control Room for interface with
and notification of all authorized personnel and for iitiating procedural steps required.



e

The plant personnel at the scene of the emergency shall assist or initiate action to help
control the emergency until other help arrives. '

Plant personnel are considered members of the Fire Brigade and may be used to assist in
fire fighting. '

- Outside fire fighting or medical assistance may be required. The plant personnel shall call

for this assistance when an assessment indicates the need. When in doubt, call in off-site
assistance.

1.9 EMERGENCY TELEPHONE NUMBERS

In the event of an on-site emergency notify the Chattanooga Fire Department & Police
Department: 911, notify CGC Gas Dispatcher: 423-892-7220

Also, notify each of the following:

LNG Plant Supervisor: Chris Young

Office: 423-624-4843 Ext. 611
Cell: 770-315-5208
Pager: 404-776-0954
Home: 423-554-4188

LNG Operations Manager: Gary Northrup

Office: 770-479-2125 Ext. 202
Cell: 770-856-2125
Pager: 404-776-0950
Home: 770-924-2543

Managing Director — Gas Operations: Richard Rogers

Office: 770-479-2125 Ext. 201
Cell: 404-275-9484
Pager:  404-776-0969
Home: 770-345-7022

Plant operator will determine others to be notified depending on the type of emergency.
The State Environmental Protection Division may be notified, for example, in the event
of a hydrocarbon spill. The National Response Center for oil and chemical spills (1-800-
424-8802) may also be notified. Electric Power Board: 423-629-3244 Tennessee
American Water Company: (Normal hours) 423-267-0021 (After hours) 423-266-3006



'EMERGENCY INSTRUCTIONS FOR GAS COMPANY DISPATCHER

LNG PLANT WILL CALL OR RADIO IN CASES OF:

1. Any injuries to personnel.
2. Fire at the LNG Plant.
3. Liquid spill at the LNG Plant.

DISPATCHER- IN CASE OF PERSONNEL INJURY

1. In case of personnel ihjury, send nearest Company vehicle to the LNG Plant to give assistance to
Plant Operator. '

‘2. Call ambulance if requested to do so by Plant Operator.

3. Notify Supervisor, Chris Young,

Office: 423-624-4843 Ext. 611
Cell: 770-315-5208
Pager: 404-776-0954

Home: 423-554-4188

4. Notify LNG Operations Manager, Gary Northrup

Office: 770-479-2125 Ext. 202 -
Cell: 770-856-2125
Pager:  404-776-0950
Home:  770-924-2543

NOTIFICATION OF FIRE OR SPILL AT THE LNG PLANT

1. Confirm that the Fire Department has received the call.

2. Send the nearest Company Vehicle into area to maintain communication.
- 3. Notify Chris Young, Plant Supervisor

4. Call in Plant Operators requested by Mr. Young to assist in emergency.

5. Call Gary Northrup, LNG Operatibns Manager

6. Call Ri'c‘har‘d Rogers, Managing Director - Gas Operations




PLANT CALL LIST

LNG Plant Supervisor: Chris Young

Office: 423-624-4843 Ext. 611
Cell: 770-315-5208
Pager: 404-776-0954
Home: 423-554-4188

LNG Operations Manager: Gary Northrup

Office: 770-479-2125 Ext. 202
Cell: 770-856-2125
Pager:  404-776-0950
Home: 770-924-2543

Managing Director — Gas Qperations: Richard Rogers

Office: 770-479-2125 Ext. 201
Cell: 404-275-9484
Pager:  404-776-0969
Home:  770-345-7022

LNG Plant Operators:

Robert McCain
Office: 423-624-4843 Home: 706-866-4687

Norman Jernigan
Office: 423-624-4843 Home: 423-629-6123 = Cell: 423-447-7756

Terry Poss
Office: 423-624-4843 Home: 423-867-7855

Riverdale LNG Plant Contro! Room 770-478-2442 Ext. 412 Location 1300
Cherokee LNG Plant Control Room 770-479-2125 Ext. 312 Location 1320
Macon LNG Plant Control Room 912-746-1601 Ext. 512 Location 1328




TELEPHONIC REPORTS (D.O.T. - T.R.A. - FERC)

At the earliest practical moment following discovery of an incident, notice shall be given to the
Office of Pipeline Safety, (1-800-424-8802), the Tennessee Regulatory Authority 1-800-342-8359
ext.2844, Glynn Blanton, Pipeline Safety Director, and the Federal Energy Regulatory Committee 1-
202-208-0091 Robert Arvedlund or to the individuals listed below, by the Safety Director or
Company Officer of the following incidents:

Glynn Blanton
Ernest Burke

Milton Henderson

Tom Woolsey

Brad Williams -

Office Phone #

Home Phone #

_ Pager

800-342-8359 ext. 2844

615-741-2844
615-741-2844
615-741-2844
615-834-3367

615-370-1125
615-395-4655
615-793-2350
615-353-1004
615-834-3367

615-780-6854
615-780-6856
615-780-6157
615-780-6857
615-780-4785

Response Center 615-741-2844 800-424-8802

FERC:

Robert Arvedlund ~ 202-208-0091
Chris Zerby 202-208-0111
Hugh Thomas 202-208-0908

1. An event that involves a release of gas from a pipeline or liquefied natural gas or gas
from an LNG facility and o
0) A death, or personal injury necessitating inpatient hospitalization: or
(i) Estimated property damage, including cost of gas, of the operator or others, or
both, of $50,000(DOT, TRA, FERC); $5,000 (TRA, FERC).
2. An event that results in an emergency shutdown of an LNG facility.
3. An event that in the judgment of the operator, even though it did not meet the criteria
of paragraph (1) or (2), is significant.

The telephonic report to DOT, TRA and FERC should contain:

Name of operator and person making a report and his telephone number.

The location of the incident.

The time of the incident.

The number of fatalities and personal injuries, if any.

All other significant facts that are known by the operator that is relevant to the cause of
the incident or extent of the damages.

e i

The Manager shall keep a complete record of the report, including drawings, etc., on file.




EMERGENCY PROCEDURES

FIRE IN PROCESS AREA

1. Depress nearest Emergency Shutdown Button.
2. Notify Fire Department by dialing 911.
3. Notify Atlanta Gas Light Central by Telephone @ _1-404-584-4477 or CGC Radios.
4. Notify Plant Supervisor, Chris Young.
4. Make sure Flare Pilot is burning.
5. Open GREEN Valves and GREEN/ORANGE Valves, Close RED Valves.
a. Vent Refrigeration system to flare. Open Green/Orange Valves.
b. Close Inlet and Outlet Block Valves. Close RED Valves and vent headers. Open GREEN
Valves.
c. Close Boiler Fuel Gas Valve. Close RED Valve.
d. Close all Block Valves to LNG Storage Tank. Close RED Valves.
6. COOL affected equipment with water and attempt to extinguish fire.

8. Sound residential alarm in the event that the fire is endangering the LNG Storage Tank.

VAPOR LEAK

In the event of a major leak of vapor from the refrigerant system that cannot be easily stopped:
1. Shutdown the Refrigerant Compressor.
2. Cali Chris Young, Gary Northrup or back up Operator.

3. Close all valves in loop to isolate leak.
(DO NOT WALK THROUGH VAPOR TO WORK)
a. Close Anti-Surge valve in Control Room.
b. Close FV 118 Ref. Liq. Valve in Control Room.
c. Close JT Valves.
d. Close 24” and 8” Butterflies to Comp. Suction.
e. Close 127 Butterfly and Ref. Vapor Line by PDIC 70.
f. Close 14” Butterfly in Compressor Discharge.

4, Vent isolated section to flare header through nearest available vent line.

This procedure wxll vent the part of the loop associated with the leak as fast as possible and
minimize the quantity of refrigerant vented through the leak.




BRUSH FIRE AWAY FROM PROCESS AREA

1. Depress nearest Emérgency Shutdown Button.
2. Notify Fire Department by dialing 911.
3. Notify Atlanta Gas Light Central by Telephone @ 1-404-584—4477 or CGC Radios.
4. Notify Plant SuperQisor Chris Young, Gary Northrup or back up Operator.
5. Attempt to extinguish fire.

6. If fire cannot be controlled, follow procedures under “ Fire in Process Area “ Starting with
Step #4.

7. Sound residential in the event that the fire is endangering the LNG Storage Tank.

INJURY TO PERSONNEL

1. Request Ambulance, Dial 911
2. Notify Chris Young and inform as to type and severity of injury.

3. Administer First Aid in cases of stopped breathing, shock, severe bleeding and minor burns.
Qualified medical personnel should attend to other injuries.

MAJOR LNG SPILL

- 1. Depress nearest Emergency Shutdown Button.
2. Notify Fire Department by dialing 911.
3. Notify Atlanta Gas Light Central by telephone @ 1-404-584-4477 or CGC Radios.
4. Notify Plant Supervisor Chris Young, Gary Northrup or back up Operator.
5. Sound Residential-Alarm.
6. Make sure Flare Pilot is extinguished.
7. Close RED Valves, Open GREEN Valves.
Close Inlet and Outlet Block Valves.
Close RED Valves and Vent Headers.
Open GREEN Valves.

8. Close all Block Valves to LNG Storage Tank. Close RED Valves.




FIRE IN SPECIFIC AREAS

1. Leak and Fire on flange to a Vaporizer.
a. Depress nearest I-1 Shutdown.
b. Notify Chattanooga Fire Department and Police by dialing 911.
c. Notify Chris Young, Gary Northrup or back up Operator.
d. Direct appropriate fire monitors on surrounding equipment to keep cool.
DO NOT ATTEMPT TO EXTINGUISH! DO NOT PUT WATER ON LNG!!
e. Isolate leak.
f. After leak is stopped, extmgulsh remaining ﬁre with dry chemical.

2. Flange leak with fire in Dehydrator area.
a. Depress nearest I-1 Shutdown.
b. Notify Chattanooga Fire Department and Police by dialing 911.
c. Notify Chris Young, Gary Northrup or back up Operator.
d. Isolate leak if possible.
e. After leak is stopped, extinguish any remaining fire with dry chemical.

3. After leak is stopped, extinguish any remaining fire with dry chemical.
a. Depress nearest I-1 Shutdown.
b. Notify Chattanooga Fire Department and Police by dialing 911.
c. Direct appropriate fire monitors on surrounding equipment to keep cool.
d. Isolate leak if possible.
e. Make determination if refrigerant loop should be vented to flare stack.
f. Block off Methane feed at feed filter.
g. After leak has been stopped, extinguish any remaining fire with dry chemical.

4. Refrigerant leak and fire between Turbine and Condenser.
a. Depress nearest I-1 Shutdown.
b. Notify Chattanooga Fire Department and Police by dialing 911.
c. Direct appropriate fire monitors on surrounding piping and equipment.
d. Isolate leak if possible and vent affected section. ;
e. Determine if remaining refrigerant loop should be vented, vent if necessary.
f. After leak has been stopped, extinguish remaining fire with dry chemical or water.

5. Electrical Fire at P-108.
a. Depress nearest I-1 Shutdown.
b. Notify Chattanooga Fire Department and Police by dialing 911.
c. Turn OFF breaker to P-108.
d. Direct appropriate fire monitors on surrounding equipment.
e. Extinguish with dry chemical or CO2.



6. Oil leak with Fire Inside Turbine Building.
a. Depress nearest I-1 Shutdown.
b. Notify Chattanooga Fire Department and Police by dialing 911.
c. Block off Fuel Gas. -
d. Turn both AC and DC breakers off to Turbine.
e. Direct fire monitor on outside of building but not on leak or fire.
f. Extinguish fire with dry chemical.

7. Fire on or in Cooling Tower.

a. Depress nearest [-1 Shutdown.

b. Notify Chattanooga Fire Department and Police by dialing 911.

c. Turn breakers off to Cooling Tower fans.

d. Direct fire monitors on Cooling Tower Pumps.

e. Turn off breakers to Cooling Tower Pumps.

f. Isolate refrigerant loop in sections.

g. Determine if there is refrigerant leak into cooling water.

h. Vent section of refrigerant loop leaking to vent header.

1. Extinguish fire in wood part of tower with water.

j. Allow any refrigerant leak to burn and keep surrounding area wet. :

k. Do not drain water line, this would allow air to get into line and cause an explosive
situation.

8. Electrical Fire at the Boil-Off Compressor
a. Depress nearest I-1 Shutdown.
b. Notify Chattanooga Fire Department and Police by dialing 911.
c. Turn all electrical breakers off to Boil-off area.
d. Extinguish any remaining fire with water, dry chemical or CO2.

9. O1l Fire at Boil-Off Area.
a. Depress nearest I-1 Shutdown.
b. Notify Chattanooga Fire Department and Police by dialing 911.
¢. Turn all electrical breakers off to Boil-Off Compressor.
d. Block off boil-off suction if possible.
e. When Fire Department arrives, cool sides of LNG Tank and any affected piping.
f. Extinguish fire.

10. Flange or Broken Line Leak with fire at Boil-off Compressor.
a. Depress nearest [-1 Shutdown.
b. Notify Chattanooga Fire Department and Police by dialing 911.
. Turn electrical breaker off to Boil-off.
d. When Fire Department arrives, cool sides of LNG Tank and surrounding piping.
e. Block off Boil-off suction.
£ Block off downstream of leak or break.
g DO NOT EXTINGUISH, allow to burn out while keeping surrounding area cool.



11. LNG Leak and Fire at LNG Tank.

a. Depress nearest I-1 Shutdown.

b. Notify Chattanooga Fire Department and Police by dialing 911.

¢. Turn off electrical breakers to Boil-off LNG Pumps.

d. When Fire Department arrives, direct water on sides of Tank and piping.
DO NOT PUT WATER ON LNG.

e. Block all penetration valves if possible.

f. If high expansion foam is available, cover spill and fire with foam and move spill away from
container. .

g. After leak has been stopped, keep Tark, lines and equipment cool while determination is
made to extinguish fire or not. '

12. Electrical fire in Motor Control Center. (MMC)
a. Depress nearest I-1 Shutdown.
b. Notify Chattanooga Fire Department and Police by dialing 911.
c. If possible, throw the Main breaker. ,
d. Use CO2 if available to extinguish fire. If CO2 is not available, use dry chemical.

13. Fire at Transformers.
a. Depress nearest I-1 Shutdown.
b. Notify Chattanooga Fire Department and Police by dialing 911.
c. Call the Electric Power Board (423-629-3244) to the effect of the fire; .
Ask for disconnection at 3401 North Hawthorne Street.
d. Direct fire monitor on building to keep cool.
e. Extinguish fire with dry chemical.

14. Fire in Storage Building.
a. Notify Chattanooga Fire Department and Police by dialing 911.
b. Turn electrical power off to buildings.
¢. Direct fire monitors onto buildings.
d. Extinguish with dry chemical and then soak with water.
e. If needed, Shut Plant down.

15. Leak with fire at Meter Station.
a. Depress nearest I-1 Shutdown.
b. Notify Chattanooga Fire Department and Police by dialing 911.
¢. Block off our outgoing and incoming lines at driveway east of the plant.
d. Allow leak to burn, cooling piping with Fire Departments water.
e. CGC will close valve appropriate to these lines.
f. Allow leak to burn out and protect surrounding facilities and objects.



ATLANTA GAS LIGHT COMPANY
CHATTANOOGA LNG PLANT

LNG PLANT EMERGENCY PROCEDURE

FIRE IN PROCESS AREA

- L. Depress nearest Emergency Shutdown Button.
2. Notify Fire Department by dialing 911.

3. Notify Atlanta Gas Light Central by Telephone @ 1-404-584-4477 or
- CGC Radios. Notify Plant Supervisor Chris Young.

4. Make sure Flare Pilot is burning,
5. Open GREEN Valves and GREEN/ORANGE Valves, Close RED Valves.
a. Vent Refrigeration system to flare.
Open Green/Orange Valves.
b. Close Natural Gas Inlet and Outlet Block Valves.
Close RED Valves and Vent Natural Gas Headers.
Open GREEN Valves.

¢. Close Boiler Fuel Gas Valve.
Close RED Valve.

d. Close all Block Valves to LNG Storage Tank.
- Close RED Valves.

6. COOL affected equipment with Water.
7. Attempt to extinguish fire.

8. Residential Alarm must be sounded in the event that the fire is endangering the
LNG Storage Tank.

Revised 5/27/2000 DC




ATLANTA GAS LIGHT COMPANY
CHATTANOOGA LNG PLANT

LNG PLANT EMERGENCY PROCEDURE

ENG SPILL

1. Depress nearest Emergency Shutdown Button.

2. Netify Fire Department by dialing 911.

3. Notify Atlanta Gas Light Central by telephone @ 1-404-584-4477 or
CGC Radios. Notify Plant Supervisor Chris.Young.

4. Sound Residential Alarm.

S. Make sure Flare Piiot is extinguished.

6. Close RED Valves, Open GREEN Valves.
Close Natural Gas Inlet and Qutlet Block Valves.
Close RED Valves and Vent Natural Gas Headers.
Open GREEN Valves.

7. Close all Block Valves to LNG Storage Tank.
Close RED Valves.

Revised 5/27/2000 PC
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ATLANTA GAS LIGHT COMPANY
CHATTANOOGA LNG PLANT

LNG PLANT EMERGENCY PROCEDURE

BRUSH FIRE AWAY FROM PROCESS AREA

L. Depress nearest Emergency Shutdown Button,
2. Notify Fire Department by dialing 911.

3. Notify Atlanta Gas Light Central by Telephone @ 1-404-584-4477 or
CGC Radios. Notify Plant Suapervisor Chris Young.

4.Attempt to extinguish fire.
S. If fire cannot be controlled, follow procedures under “ Fire in Process Area”

Starting with Step #4.

6. Residential Alarm must be sounded in the event that the fire is endangering the
LNG Storage Tank.

Revised 5/27/2000 DC
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APPENDIX G

PHOTOGRAPHS
SUBMITTED BY AGL




Attachment B

Photograph of failed witch’s hat strainer




Attachment C

Photograph of failed witch’s hat strainer




Attachment D

Photographs depicting fire damage to Chattanooga Gas LNG plant.
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APPENDIX H

 PIPE, STRAINER, AND
CONDUIT ANALYSIS:
APPLIED TECHNICAL
SERVICES,
INCORPORATED




E ' E APPLIED TECHNICAL SERVICES, INCORPORATED

PERFORMANCE
MREVIEW INSTITUTE

REGISTERED FIRM

1190 Atlanta Industrial Drive Augusta, Georgia
Marietta, Georgia 30066

] Savannah, Georgia
(770) 423-1400 : Greenville, South Carolina
Fax # (770) 424-6415 Winston-Salem, N. Carolina
Chesapeake, Virginia

FAILURE ANALYSIS OF
- PIPE, STRAINER AND CONDUIT LINE

ATS JOB # D 11453
PURCHASE ORDER # VERBAL - NORTHRUP
Prepared for
MR. GARY NORTHRUP
ATLANTA GAS LIGHT COMPANY

12860 EAST CHEROKEE DRIVE
BALL GROUND, GEORGIA 30107

Prepared by

James F. Lane, P.E., Metallurgist

Approved by

Semih Genculu, P.E., Manager

. This Report May Not Be Reproduced Except In Full
This report represents interpretation of the results obtained from the test specimen and is not to be
construed as a Guaranty or Warranty of the condition of the entire material lot.

Professional Engineers and Scientists
Design « Consulting « Testing and Inspection
Members in AAFS, ACS. ASM, ASME, ASNT, ASQC, ASTM, AWS, FSCT, IAAl, NACE, NCSL, NFPA, SAFS
GEORGIA SOCIETY OF PROFESSIONAL ENGINEERS. NATIONAL SOCIETY OF PROFESSIONAL ENGINEERS
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Purchase Order # Verbal - Northrup

Mr. Gary Northrup

Atlanta Gas Light Company
12860 East Cherokee Drive
Ball Ground, Georgia 30107

Sub jéct

Failure Analysis of Pipe, Strainer and Conduit Line
Material

Carbon and Stainless Steel

Objective and Background

All three specimens supplied to our laboratory were involved in a fire. The analysis was performed to
determine whether the failures were the result of the fire or were present prior to the fire.

Test Procedure and Results

The components were photographed to document the as-received condition. The witch’s hat strainer
‘ (strainer) had a section of the flange missing and cracks in two other locations. The pipe section (pipe)
had a fish mouth rupture in the center of the approximately six foot long section, and the conduit tube
(tube) was fractured into two pieces. Representative photographs are presented in F igures 1 through 10.

The screen mesh was removed from the strainer to expose the underlying perforated face. The locations
of the fractures were documented and photographed (Figures 11 through 17). Each of the cracks and the
region with the missing section of flange were removed from the strainer using a dry abrasive cut-off
wheel. The two cracks were then back-cut and opened to expose the fracture surfaces. These surfaces and
those adjacent to the missing section were examined at low magnification (3X to 40X) using a
stereomicroscope. A portion of each fracture, near the bend section of the flange, contained a flat,
relatively featureless surface with faint crack arrest lines (beach marks). These marks—illustrated in
Figure 18—are indicative of progressive crack growth, i.e. fatigue. '

A metallographic cross-section was prepared in accordance with ASTM E 3, Standard Practice for
Preparation of Metallographic Specimens, through the fracture surface at the base of the flange. The
section revealed porosity, lack of penetration and numerous cracks through the weldment initiating from
these defects (Figure 19). '
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The fracture surface on one half of the conduit was sectioned from the tube and cleaned. The fracture
surface was examined using the stereomicroscope and the morphology was relatively non-descript. In
cross-section, the surfaces of the fracture and the sides of the tube (both interior and exterior) were
covered with a scale formation and a layer of molten copper (Figures 20 through 22). The fracture surface
was intergranular in nature. The scale thickness on the outer and inner surface of the tube were much
thicker than on the fracture surface, indicating that the fracture was exposed to elevated temperatures for a
shorter period of time. Also, liquid metal embrittlement was observed on the surfaces, where molten
copper had infiltrated the carbon steel along the grain boundaries (Figure 23).

The fish mouth fracture on the pipe had thinned material at the rupture, suggesting that the pipe had been
exposed to a localized, high temperature while under pressure. A cross-section was prepared through the
edge of the rupture and through the wall on the opposite side of the pipe. The interior surface of both
samples contained a heavily carburized layer, indicating that the partial pressure of the gas within pipe and
_ the elevated temperature produced a carburizing atmosphere within the pipe (Figures 24 and 25). The
microstructure was different in each sample. The rupture-side specimen contained a predominantly
pearlitic structure with same ferrite along the prior austenite grain boundaries. The undamaged-side
specimen contained a mixture of ferrite and pearlite (Figures 26 and 27). The grain size in the undamaged
area was much smaller than that observed in the rupture specimen.

Discussion and Conclusions

The conduit tube and pipe section both failed during the fire, while the witch’s hat strainer contained
cracks prior to the event. The conduit failed due to liquid metal embrittlement associated with the molten
copper from the melted wires contained within and the pipe section failed due to short term overheating.

The strainer developed fatigue cracks in the welds where the flange was attached to the perforated cone
section. The welds contained numerous defects, including porosity and lack of fusion, which acted as
Initiation sites for fatigue cracks. These cracks propagated to critical lengths by cyclical loading (most
likely due to vibration or thermal cycling), at which time a catastrophic failure occurred—i.e. the fractured
section was separated from the flange. '
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Figure 1:  Photograph of the witch’s hat strainer
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Figure 2:

Photograph of the conduit tube '
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Figure 3:  Photograph of the pipe section
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Figure 4: Photograph of the witch’s hat strainer showing the bottom
flange section '
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Figure 5:  Photograph of the witch’s hat strainer'showing the section that

was separated due to fatigue crack propagation
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Figure 6:  Photograph of the fracture surface on the end of the conduit
tube
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Figure 7:  Photograph of the melted copper inside the conduit tube
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Figure 8:  Photograph of the fish mouth region on the pipe section
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Figure 9:  Photograph of a close-up view of the fish mouth region
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Figure 10: Photograph of the thin-lipped fish mouth region
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Figure 11: Photograph of the flange cracks in the witch’s hat strainer
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Photograph of the flange cracks in the witch’s hat strainer
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Figure 13: Photograph of the flange cracks in the witch’s hat strainer
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Figure 14: Photograph of the flange cracks in the witch’s hat strainer
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Figure 15: Photograph of the flange cracks in the witch’s hat strainer




APPLIED TECHNICAL SERVICES, INCORPORATED

1190 Atlanta Industrial Drive, Marietta, Georgia 30066 « (770) 423-1400 Fax (770) 424-6415 -

CERTIFIED TEST REPORT

; Ref. D 11453 Date: December 18, 2000 Page 18 of 29

Figure 16: Photograph of the flange cracks in the witch’s hat strainer
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Figure 17: Photograph of the flange cracks in the witch’s hat strainer




50 9002

PERFORMAL
Rt WNCE

APPLIED TECHNICAL SERVICES, INCORPORATED

1190 Atlanta Industrial Drive, Marietta, Georgia 30066 « (770) 423-1400 Fax (770) 424-6415

CERTIFIED TEST REPORT

Ref. D 11453 Date: December 18, 2000 Page 20 of 29

Figure 18: Photograph of the crack arrest lines on the fracture surface of
the witch’s hat flange section (arrow)
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Magnification: 25X

Figure 19: Photograph of the flange cracks in the witch’s hat
strainer
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Magnification: 200X

Figure 20: Photomicrograph of the conduit tube fracture
surface with a light scale formation
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Magnification: 100X

Figure 20: Photomicrograph of the inner surface of the conduit
tube showing a heavy scale and copper layer.
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Magniﬁcatidn: 200X

Figure 22: Photomicrograph of the outer surface of the conduit
tube with a heavy scale formation ;
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Magnification: 200X

Figure 23: Photomicrograph of the conduit tube surface with a
light scale formation and evidence of LME (arrow)

The copper infiltrated the steel along the grain
boundaries and made the steel susceptible to
intergranular cracking. :
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Magnification: 100X

Figure 24: Photomicrograph of the inner surface of the pipe
’ section in the region of the rupture

The inner surface of the pipe section was
carburized.
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Magnification: 100X

Figure 25:  Photomicrograph of the inner surface of the pipe
section in the region away the rupture

The inner surface of the pipe was carburized.
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Magnification: 100X

Figure 26: Photomicrograph of the pipe section in the region of
the rupture

The microstructure consisted of large pearlite
colonies with some proeutectoid ferrite at the prior
austenitic grain boundaries.
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Magmﬁcatlon 1OOX

Figure 27: Photomicrograph of the pipe section in the region
away the rupture

The microstructure consisted of a mixture of ferrite
and pearlite.
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TENNESSEE REGULATORY AUTHORITY

Sara Kylé, Chairman
Lynn Greer, Director
Melvin Malone, Director

April 5, 2001

460 James Robertson Parkway
Nashville, Tennessee 37243-0505

M. Larry Buie, General Manager
Chattanooga Gas Company

6125 Preservation Drive
Chattanooga, TN 37416-3652

VIA FACSIMILE: 423-490-4333
Dear Mr. Buie:

On October 23, 2000, a leak and fire occurred on the Liquefied Natural Gas (LNG) facility owned and
operated by Chattanooga Gas Company (CGC) located at 3401 North Hawthorne Street, Chattanooga,
Tennessee. The leak and fire resulted in an emergency shutdown of the facility and notification of the
incident to local emergency personnel and the Tennessee Regulatory Authority.

The TRA Gas Pipeline Safety Division, in an effort to conduct a thorough investigation, requests that you
provide the following data by noon April 16, 2001.

1. All records demonstrating the times and dates when the UV and combustible gas detectors were
placed on or in a bypass mode in the time period of September 1 through October 23, 2000. (This
information should be filed for each day and hour through Octaber 23, 2000.) -

2. Allrecords demonstrating the times and dates when the NG plant was in liquefaction or
vaporization modes in the time period of September 1 through October 23, 2000.

3. All daily log records of activities including maintenance, repair and other operations at the plant in
the time period of September 1 through October 23, 2000.

4. Documents pertaining to all liaison meetings that were conducted or attended by CGC with local
police, fire officials and emergency personnel to discuss emergency response responsibilities from
October 1, 1999 to October 31, 2000. Information should contain names of individuals, organizations
that attended the meetings, and items discussed. ‘

5. All documentation and photographs pertaining to the repairs, maintenance and use of the pretreatment
dehydrator and its components (involved in the leak and fire in question) for the twelve (12) month
period preceding October 23, 2000. Please include any manufacturer manuals, warrantics,
specifications, instructions, etc.

Your response should be directed to me. 1f you have any questions regarding this request for information,
please contact Glynn Blanton, Chief Gas Pipeline Safety Division, at 1-800-342-8359, Ext. 185.

K. David Waddell
Executive Secretary

c: Glynn Blanton  Telephone (615) 741-2004. Toll-Free 1-800-342-8359. Facsimile (615) 741-501 5
wwwostate.tn.us/ira 8




Chaﬂ:anooga Gas Company

6125 Preservation Drive
Chattanooga, TN 37416
Telephone (423) 490-4302

April 12,2001

Mr. K. David Waddell

Executive Secretary

Tennessee Regulatory Authority
460 James Robertson Parkway
Nashville, Tennessee 37243-0505

Dear Mr. Waddell:

Enclosed is information requested in your letter dated April 5, 2001, regarding the incident at our
Chattanooga LNG facility on October 23, 2000. In accordance with your letter, the following information
is being provided: :

1. All records demonstrating the times and dates when the UV and combustible gas detectors were placed
on or in a bypass mode in the time period of September 1 through October 23, 2000.

Please see Attachment A for a copy of the operating logbook for 9/1 through 10/23/00. While the plant is
in a liquefaction mode the automatic shutdown mechanisms of the UV detection system is bypassed,
however a visual and audible alarm would still be operational. These instances are recorded in the logbook
but the combustible gas detection system is never placed on bypass.

]

2. All records demonstrating the times and dates when the LNG plant was in liquefaction or vaporization
modes in the time period of September 1 through October 23, 2000.

Please see Attachment B for a copy of the monthly liquefaction and vaporlzatlon report for September and

October 2000.

3. All daily log records of activities including maintenance, repair, and other operations at the plant in the
time period of September 1 through October 23, 2000.

Please see Attachment A for this information. Attachment C is provided as a record of maintenance
performed from October 23, 1999 to October 23, 2000. Also mcluded as Attachment D are copies of the
charts and outside log readmas on the night of the ignition.

4. Documents pertaining to all liaison meetings that were conducted or attended by Chattanooga Gas
Company with local police, fire officials, and emergency personnel to discuss emergency response
responsibilities from October 1, 1999 to October 23, 2000.

Between the dates requested, Chattanocoga LNG plant personnel held a meeting on June 20, 2000 with
emergency and fire officials. Included as Attachment E is the fire department inspection report from tlml
meeting. Since the October 23, 2000 incident, LNG plant personnel have had numerous meetings with
these officials.




Page 2
Mr. K. David Waddell
April 12, 2001

5. All documentation and photographs pertaining to the repairs, maintenance, and use of the pretreatment
dehydrator and its components (involved in the leak and fire in questions) for the 12 month period
preceding October 23, 2000.

Please see Attachment C for a list of maintenance performed in the 12 month period preceding the fire.
Attachment F provides the flow chart for the dehydrators, and Attachment G provides the orbit valve
sequence for the dehydrators. Based on conversations between Gary Northrup of our company and Glynn
Blanton, it is our understanding that the manufacturers’ manuals, warranties, and instructions are no longer
required. If this is not the case, please let us know, and we will send those to you as quickly as possible.

Additional information is also being provided that should aid in the completion of your investigation.
Attachment H is a copy of the process design and description for the LNG plant. Attachment I provides a
list of the emergency shutdown buttons, and Attachment J provides a list of valves closed in an emergency.
Finally, the Chattanooga LNG Plant Safety and Emergency Manual is included as Attachment K.

~If you or any of your staff should have any questions or need additional information, please contact me at
404-584-3552,

Sincerely,

ichard\R~Lonn ber— T

Chief Engineer and Director
Regulatory Compliance

Attachments

cc w/ attachments: Mr. Glynn Blanton
Chief, Gas Pipeline Safety Division
Tennessee Regulatory Authority

bc w/o attachments: Ms. P, Rosput
Mr. R. Duszynski
Mr. C. Preble
Mr. L. Blythers
Mr. J. Scabareti
Ms. S. Sitherwood
Mr. L. Buie
Ms. E. Goldsack
Ms. L. Lamberth
Mr. S. Lindsey
Mr. G. Northrup
Mr. R. Rogers
Mr. P. Wagner
Mr. K. Wolff




Attachment A:
Operating Log Book

9/1/00 — 10/23/00
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Liquefaction and Sendout Dates

Started LNG vaporization send-out on July 5, 2000.
Secured LNG vaporization send-out on July 30, 2000.
Started LNG vaporization send-out on August 1, 2000.
Secured LNG vaporization send-out on August 4, 2000.
Vaporization send out for the past six months was as follow:
July 2000: 242,928 Mcf of LNG

August 2000: 145,731 Mcf of LNG

December 2000: 62,100 Mcf of LNG

Started LNG liquefaction process on September 1, 2000.
Secured LNG liquefaction process on October 14, 2000.
Started LNG liquefaction process on October 16, 2000.

Secured LNG liquefaction process on October 23, 2000.

Liquefaction for the past six months was as follows:
September 2000: 183,458 Mcf of LNG
October 2000: 266,227 Mcf of LNG
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Attachment C:
Maintenance Performed

10/23/99 — 10/23/00



Abnormal Operating Experiences:

‘ The turbine oil pressure had a slow decline in pressure during the liquefaction run. The pressure
dropped from 21 psi. to 18 psi.. We will determine the cause during the off season.
During the liquefaction run a crack developed in the cooling watcr shell of the water jacket of
the LP rotor. The problem was discussed with G.E. and they gave their ok to finish the liquefaction run.

Scheduled Maintenance:

The annual vibration check was preformed on 7-2 1-99, the second check was not done due to
scheduling problem with G.E. The vibrations were up slightly but still within limits. g
The overspeed trips were tested on 8-5-99 and all trips were at their proper settings.
The annual infrared scans of the liquefaction electrical equipment was done on 8-9-99. There
were three hot spot detected in the switcher , but were corrected by tightening the lugs on the breakers.
The pressure gages and relief valves in the vaporizer section were checked during October.
There were nine PSV's that were sent out for repairs. There was four pressure gages replaced.
All the temperature indicators and transmitters were checked for calibration during October
1999. .
The cooling tower was removed during August to prepare for the installation of a new tower.
The new tower arrived in September and was installed in November 1999. )
~ An 600 kw Emergency Generator was purchased from Atlanta Gas and delivered to the plariton
8-11-99. The pad was installed in November and the generator set in place. A capacity check was
conducted 11-30-99 by operating the Boil-off compressor, two LNG pumps, both heaters, two Glycol ‘
pumps, one air compressor and the normal plant electrical load. The generator carried the load with power
to spare.

Norn-scheduled Maintenance:

The solenoid on KV-08 Orbit valve failed 8-5-99 causing the plant to be shut down. The problem
was corrected and the plant restarted. ‘

One tube was plugged in the refrigerant condenser afier the liquefaction run. There was a small

leak from inside the tube.
Operating Information:

The liquefaction unit was started 7-9-99 on 10 hour notice. The unit operated normally but only
at about 80% of design. The reason for the lower rate is the age of our sieve and the CO2 in the feed gas
remaining at 1.1% or higher. The liquid unit was shut down 8-13-99 with a tank level of 90°10.5". The
liquid unit only experienced eight hours of down time during the run.

The vaporizers were operated for eight hours en 12-6-99 at a low rate.

There were two LNG trucks loaded on 11-1,2,3,4-99 and 12-3-99.

All plant personnel attend Fire Training at AGL'S Riverdale plant during October.

The plant was put on Emergency Power at 2130 hours on 12-31-99 in preparation for Y2K.

There were no problems with the changing of the date. The plant was returned to normal power at
0145 hours 1-1-2000. :

Plant Modifications:

The old cooling tower was removed and a new tower installed in November.
A second generator was installed in November.

Projects for 2000:

A new camera system has been ordered. It will consist of twelve cameras and VCR. recorder that
1s tume and date recorded.




Non-Scheduled Maintenance

6-28-00
7-25-00
8-8-00
8-9-00

8-19-00

8-23-00
8-25-00
9-22-00
10-17-00
10-24-00

12-24-00

Changed out molecular sieve in “A”, “B" and “C”
dehydrators.

Sonitrol  Security Company repaired six plant
surveillance security cameras.

Replaced regeneration gas cooler fan motor drive
belts.

Removed and replaced direct current powered
turbine shell cooling water pump.

The turbine nozzle ring control ram on the General
Electric turbine was removed for repairs. The
repaired control ram was reinstalled on August 22,
2000.

The oil strainer for the turbine fuel regulator was
replaced because of damage.

A new constant control oil pump was installed-on the
turbine. Damage to pump was caused by pieces of
the oil strainer from the turbine fuel regulator.
Reinstalled rebuilt “B” LNG pump.

The turbine shutdown and was restarted. Cause of
shutdown could not be determined.

Player and Company Electrical Contractors were on
plant site to commence plant damage repairs.
Replaced two twenty-four volt batteries on
emergency generator EG-101. :

Scheduled Maintenance

8-8-00

8-28-00
10-9-00

10-10-00

10-20-00

11-1-00
11-10-00

12-29-00

Performed annual inspection and maintenance of all
Orbit valves on dehydrator skid. o

Performed annual calibration on CO2 analyzer.
Performed semi-annual UV fire detection and gas
detection systems testing.

Performed annual testing on residential evacuation
alarm. '
Performed annual inspection on plant fire
extinguishers and fire hose lockers. Maintenance
and inspection conducted by outside contractor
Chattanooga Fire Protection Inc.

Performed relief valve testing and vaporization
gauges on vaporization and LNG tanker station.
Performed semi-annual UV fire detection and gas
detection systems test.

Conducted capacities test on emergency generators
101 and 102.



Attachment’D:
Copies of Charts and Outside Log Readings

10/23/00
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- CHATTANOOGA GAS CUMPANY
‘ LNG PUANT ‘
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Chattanooga LNG Plant
Daily Readings
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B/O Comp .
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CHATTANOOGA FIRE DEPARTMENT
~ Pre-Fire Plan Update Inspection Form

I. Company Inspecting L] 0 2. Premise #
3. Business Name: CRATTANOOGE cAS (L. ﬁ/ G, )

4. Address: 3 Y Ol e HAVTHoRAD E

5. Dat  Officer. Do
Inspected = Shife = “Inspecting Connien :
620 |6ree| capT. Apam S Respon/sible | Cliers Moy

| I(‘—\zj) 554 -YHisgg

|
|

( Ao List Fo, Fee, |
IA_-,L,LA&L;(/’

N\ 1
Il S Qe PFQ, P QA

|
|

|
I

|
II
—L: .

Company Inspecting (PRINT)

Premise # LEAVE BLANK (FPB will assign)

Business or Building Name (PRINT)

Correct Address (PRINT)

Date of Inspection

Shift Inspecting

Officer Inspecting Business ' '

. Comments Required -— If o change — indicate “NO CHANGES>
(f changes to the bldg. have been made, Example: Owner, Structure,
Business Name, Responding Company, ete. send in the Pre-Plan with
this Form so a new copy of the building can be distributed to all
responding companies.

ON N A WS
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Attachment G:

Orbit Valve Sequence for Dehydrators
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1. INTROD N

This operating manual contains a description and instructions for the start-up and operation of the facilities. Where specific operating
ditions are specified, they must be adhered to. Actual operating experience will, of course, develop the most efficient and practical method:
rt-up and operation of these facilities.

A. After all construction is essentially completed, a visual inspection of all vessels and equipment that have open manways should be .
grease, insulation, or other solid material. ' :

B. All specified leak and proof tests shall have been satisfactorily completed. All valving, reliefs, attachments, and instrumentation she
npleted. One person should be named to make up a detailed work plan and schedules. All valves and equipment used in this operation shou
rect position and tagged for purge and leak test. :

No operating manual can cover all the circumstances which may arise duri'ng the operation of a process plant. The manual is written f
experienced operators familiar with good operating practices in process plants. Operators are expected to completely familiarize themselves
contents of this manual as well as the safe operating limits of each item in the plant. <o

.2. PROCESS DESIGN BASIS AND DESCRIPTION

General Description

The Liquefied Natural Gas (LNG) liquefaction and vaporization facility described herein covers a facility for treating, liquefying, storing,
k load-out, and revaporization of natural gas. The plant wilt liquefy pipeline gas during periods of low gas demand which will then be stored
3,000 barrel (1,200 MM SCF) above-ground, double-walled, insulated LNG tank. The liquefied gas will be stored at a temperature of minus 2
I a pressure of 0.5 PSIG. The stored liquid will provide a source of gas to meet winter peak shaving demands through revaporization of gas 1
eline or use of satellite storage tanks located at larger user's plants to provide uninterrupted service. This type of plant is classified in the LA
ustry as a “Peak Shaving Facility.” .

tt penetration into the tank, will be at a rate of 1,064,000 SCFD during liquefaction periods, and approximately 600,000 SCFD during non-
iefaction periods. The boil-off rate for liquefaction periods includes flash gas, natural gas which did not completely liquefy, from the liquefact
ility. The LNG tank boil-off gas is recompressed and returned to the main pipeline. The liquefaction facility will be operated for approximately
's each year with liquefaction scheduled to begin in May of each year. The liquefaction facility, at its rated capacity, will fill the tank in appro:
) days. The additional production will be distributed to satellite storage tanks. )

The vaporization facility is designed to revaporize LNG for delivery to the pipeline during periods of peak demand at rates up to a maxi
! >CFD. This is achieved by three (3) 30 MM SCFD vaporizers, each having a turndown of 6 MM SCFD or a total turndown 10 to 1 for the
rorization facility. Odorization of send-out gas is not included in these facilities, but provided for.in the Chattanooga Gas Company’s installed
his plant.

In addition to revaporization, the facility has been designed to simultaneously load-out LNG tank trucks. LNG tank trucks will be rated
000-gallon. capacity. It will take approximately 30 minutes to load a truck.

The above-described facilities are depicted on the following simplified flow diagram. The appendix section of this manual contains deta
ns, process, and mechanical flow diagrams which indicate the plant lay-out and all the main process streams complete with operating flows,
peratures, and pressures.

Spacing of the gas treating, liquefaction, storage, vaporization, and LNG truck load-out areas of the plant have been based on 1967 is:
’A Number 70. Arrangement of equipment and systems were based on operation requirements, as well as necessary access for maintenance
aty. .

With reference to drawings in the appendix section of this manual, a description of the process, plant systems, equipment, and functio
nmarized in the following paragtraphs.

LNG Production Facilities

-1 Inlet and outlet Gas Header System

Natural gas enters and leaves the plant boundary in 8” and 12 gas lines as shown on Mechanical Flowsheet A1-20 and Piping drawing

The inlet separator and inlet and outlet metering and odorizing facilities, which will accept and deliver gas to the pipeline, are not furni
i contract. These facilities will be within the plant fence line, but will be furnished and installed by Chattanooga Gas Company.

During operation of the liquefaction facilities, gas will be brought into the plant in a 12" buried line at a pressure ranging from210 PSI(
G. At the battery limit, the inlet gas line will be reduced to an 8” line and tagged 5G-2009-204A. Inside the boundary limit, this line rises at
und and is carried on sleeper to provide feed and fuel gas to the following services at the indicated flow rates:

Flow Rate
5as Treating Area 18,332 M SCFD
" lurbine C-101 Fuet 2,300 M SCFD

‘urbine Starting Motor- (start-up only)
“uel Gas Start-up Bypass
’ad Gas to LNG Tank




dquefaction Period Regeneration Gas ‘ 8,319 M SCFD

lank Holding Period 600 M SCFD . :
{aporization o 6,600 M SCFD -
4 Gas Service

‘ument Gas Header
¢+ to Vent Header
JIvo Tank Pad Gas
“lame Front Generator
imergency Generator and Control Building
‘aporizer H-102A and B

Manual block and blowdown valves for the plant will be furnished anq installed in Chattanooga Gas piping.

.2 Feed Gas Preparation

Water and carbon dioxide (CO;) must be removed from the feed gas prior to liquefaction to prevent freezing or fouling of the feed gas
refaction section of exchangers located in the cold box. This feed gas preparation or treating will be achieved by three (3) dry desiccant bed
ydrators, D-102A, 8, and C, which will use molecular sieve beds for dehydration. The Feed Gas Preparation unit is designed to treat feed ge
2ams having a maximum inlet -composition, measured on a volume basis, of 1% CO, and 7 pounds/MM SCFD of water with removal to a me
>0 PPM of CO; and 1 PPM of water. The feed gas preparation section -of the facility consists of dehydration and regeneration equipment, as st
cess and Mechanical Flowsheets A1-1DA and A1-11 and 12 in the Appendix section, and listed below:

-02A,8B,C Dehydrators

01 Regeneration Gas Cooler

01 ) Filter Separator :

.01 ) Regeneration Gas Heater . -

As shown on Mechanical Flowsheet Al-11, inlet feed gas will flow to dehydrators D-102A, B, and C through 8“P-2001-204A. The three
tydrators are arranged to provide continuous cydlic treatment of the inlet gas for removal of CO and water vapor by having dehydrator abso:
le the other two dehydrators are regenerating. This is done by means of an automatic time cycle controller and switching valves KV-01 thro
The dehydrators will operate on a 6-hour cycle in which each dehydrator will alternately adsorb with a downward flow for a period of two (Z
owed by a two (2) hour upward high temperature flow and a two (2) hour upward cooling flow. The dehydrator on adsorption will treat inlet
: at a rate of 8,332 M SCFD, of which 11,069 M SCF will be treated feed gas for liquefaction and the remainder of 7,069 M SCFD for cooling ¢
perature regeneration of the dehydrator molecular sieve beds. Treated gas, allocated for regeneration, flows first to the dehydrator that is t
led. Regenerator gas leaving the dehydrator being cooled is directed by, means of 'switching valves to the regeneration gas heater H-101, w
~=s temperature is raised to 600°F for use in desorbing the dehydrator bed on regeneration. Regeneration gas from the desiccant bed bein¢

Tows to the Regeneration Gas Cooler & E-101, where the gas is air cooled before flowing to the outlet header and into the pipeline.

The treated feed gas from dehydrator is passed through Feed Gas Filter F-101 to remove dust particles which would plug the brazed
minum heat exchanger passages In the liquefaction section.

. 3 Liquefaction

Liquefaction of treated feed gas is accomplished by utilizing what is classified as the "Mixed Refrigerant Cycle". As the name implies, tt
igerant is a mixture of components ranging from nitrogen to iso-pentane. The mixture has advantage of minimizing power requirements wh.
npared to systems having only one refrigerant component. The composition of the refrigerant can vary somewhat without reducing .the oper
ciency. The refrigerant composition is easily maintained throughout all operating conditions because the entire system is designed for minim
kage. The system is designed so that no major refrigerant loss is experienced during plant shutdown or startup.

3 Liquefaction
-1 Feed Gas Liguefaction

The treated feed gas, after treatment in the feed gas preparation section for removal of C0; and water, flows to the cold box where the
densed in Refrigerant Exchanger E-102, K-A, B & C, operating in parallef, by counter current exchange with the mixed refrigerant. Refer to f
{ Mechanica! Flowsheets Al-10B, and A1-13 in the "Appendix” section for process and mechanical details.

Treated feed gas enters Refrigerant Exchanger E-102 K-A, B & C at a pressure of 205 psia and a temperature of 60°F., and leaves as L.
ssure of 195 psia and a temperature of -253 °F. The LNG liquid on leaving the exchanger is allowed to expand across the back pressure valv:
L on'to the LNG storage tank ST-105 where the LNG finally expands to a pressure of 15 psia and a temperature of -263 °F. As the LNG expan

storage tank, there will be some flashing which will amount to approximately 600 MSCFD. The resulting liquid LNG flow to the tank will be 1
2 ~=dat 14.7 psia and 60 °F. :

-« nefrigerant System

_ The refrigerant system produces the required refrigeration by com- pressing the mixed refrigerant to-a pressure level which will produc
ired cooling by expansion and vaporization in a brazed aluminum exchanger, where the cooled mixed refrigerant is also cross exchanged to
treated feed gas strearm. The refrigerant section of the liquefaction facilities consists of equipment as shown on Process and Mechanical Flov
‘108 and A1-12 and 13 in the "Appendix" section as listed below: ’




tion scrubber. This hot gas re-vdporization is controlled by a level controller LC-03 sensing and controlling liquid which may collect invthe St '
ubber boot. The four (4) stage refrigerant compressor C-101C compresses the LP refrigerant gas to a discharge pressure of 300 psia and
perature of 265 °F. . ‘ .

The refrigerant gas compressor's operation contains all the necessary controls to provide maximum operating efficiency during alf loac
ditions and feed gas variations. Refrigerant is automatically bypassed by flow controller FRC-03 to prevent compressor surging during low f
" "ans. The system is fully protected by shutdown devices which are described under the plant instrumentation section of the manual.

High pressure (HP) refrigerant gas flows from the compressor to the refrigerant condenser E-103, where the HP refrigeration gas is cc
shell side of the refrigerant condenser to 90 °F. with water. Partial condensation of the mixed HP refrigerant exiting temperature is allowed
h the cooling water temperature which from day to night operation can produce refrigerant temperatures as low as 70°F. in the summer ant
ipring and fall operations. These lower exiting refrigerant temperatures along with increased HP of the turbine will provide additional feed gz
tefaction. The partially condensed HP refrigerant mixture from the, condenser, approximately 85% vapor and 15% liquid on a gas volume b:
vs to the Refrigerant Discharge Separator, D-105. The vapor and liquid are separated and flow through separate lines to the Refrigerant Exc
O3 which is housed on a cold box. E-102 liquid refrigerant is fiow controlled from the separator D-105 to the refrigerant controlled exchang
h pressure liquid is pumped from D-10S to the cores of E-102's on flow control FV-18 for correct liquid and gas ratio control by pump P-104

s pump cannot be run unless it is fiooded with liquid and the 2* minimum fiow line back to D-105 should always be in the open position.

HP refrigerant vapor at the refrigerant exchanger E-102 manifold is divided to flow into three (3) refrigerant cases E-102 K-A, B&Co
rarallel. The combined HP refrigerant mixture is sub-cooled to a liquid stream in the brazed aluminum exchanger to a temperature of -253©
1-cooled HP refrigerant liquid from each core is expanded through control valves FV-101 A, B & Cto a pressure of 70 psia and a temperature
The combined vapor and liquid refrigerant streams (LPR) flow to exchanger cases where they are again mixed for counter current exchange
‘orization to provide necessary cooling to liquefy the treated feed gas stream and the HP mixed refrigerant streams. The vaporized LP.refrige
vs from the refrigerant exchanger back to the refrigerant suction scrubber D-104 at a pressure of 65 psia and 60°F. where the complete cycl
eated. '

Feed gas liquefaction is always assured by relating the required temperature for liquefaction directly to the refrigeration system. This ¢
> prohibits power from being wasted at lower gas throughputs. ‘ -

Refrigeration efficiency is monitored by utilizing a multipoint temperature recorder on the refrigerant exchanger. The recorded temper:
nediately tell the attendant if one of the refrigerant components requires adjusting which is accomplished in a very short time by either addi
2frigerant or the removal of refrigerant by venting and subsequent addition of the necessary components. Refrigerant composition adjustme
infrequently required as pointed out earlier because of the leakproof design on the refrigerant system. The design pressure of the entire refr
tem is350 psig to prevent refrigerant losses during plant shutdown. .

.3 Refrigerant Makg-;jg

To minimize power requirements and maintain a high operating efficiency, the liquefaction system refrigerant gas mixture should be ci
1sted for refrigerant losses on a weekly basis. i

The operator, by means of a laboratory gas chromatograph will be able to determine the refrigerant gas composition and quantity of
ividual II refrigerant make-up required. The refrigerant make-up system consists of refrigerant storage vessels and metering equipment as ¢
-mechanical flowsheet A1-17 in the “Appendix” section. Each one of the six (6) refrigerant components is. stored individually with each refrige
isel having in excess of one (1) charge. :

Quantities of refrigerant make-up are preset on the meters and automatically metered in.
Nitrogen, methane, and ethane will be loaded as a gas. Propane, iso—butane and iso-pentane will be loaded as a liquid.

Refrigerant make-up will flow into the sweep gas line which flows to the compressor suction scrubber D-104 and uses warm refrigeran
npressor discharge gas as a carrier medium.

3. 4 Deriming

Deriming consists of removing, from éither the feed gas section or the refrigerant section of the cold box, contaminates whose freeze [
wve the operating temperature of the cold box. N

The contaminates at low temperatures solidify and cause operational problems by plugging of the exchangers. The plugging action can
ected by a decrease in ability to liquefy accompanied by an increase in pressure drop across the section of the exchanger that is plugging.

Plugging of the feed gas section will normally occur as a result of upset or poor operation of the dehydrators. The three (3) main
1taminates would be moisture, CO, and aromatic compounds, such as benzine, naphthalene and their derivatives which contain an unsaturat:
‘ustom atoms. It is important to see that the dehydrator is operating properly and maintains water level below 1 ppm (volume basis) and th.
:vel below 50 ppm (volume basis).

Plugging of the refrigerant section can only occur either by heavy contaminated refrigerants or an ubset or improper operation of the
igerant compressor seal gas system. ‘

Both the Feed Gas Section and the Refrigerant Section, as shown on mechanical flow sheets A1-11, 12 and 13 in the “Appendix” sectu
v' 1 for dsing warm dehydrated natural gas for purpose of deriming. The deriming gas is piped to allow venting to both the flare or back t
The deriming system has been designed to allow the turbine to be operated during the complete deriming procedure.
LN r % m

The LNG Storage System consists of a LNG storage tank, boil-off compressor system and LNG sendout system. The LNG storage syste
‘e three (3) modes of operation which can be classified Aas "Filling”. "Holdino and "Seadait” .

1



‘ The normal inner tank capacity will be 1,200 MMSCE (384,000 b
iding a design temperature of -260 °F. The inner tank will have a ¢
eel and designed for 1.0 psig internal vapor pressure, plus wind, s:

The tank insulation system is designed for a maximum daily boil-off rate &f 0.05% of a full tank of LNG with an ambient temperature
. side walls will have an insulation space of 60 inches which will be filled with expanded perlite. Under normai conditions, the tank pres
Cu..rolled at 0.5 psig by means of the boil-off compressor. :

In addition to the boil-off compressor additional instrumentation and valves are provided to admit gas to or vent gas from the tank du
ormal weather conditions or failure of the boil-off compressor. .

The tank is also equipped with pressure vacuum relief valves located at the top of the tank. The relief valves are the primary relief de:
{ are designed to relieve tank pressure for emergency conditions of fire or abnormal atmosphere pressure changes up to 0.3 inches Hg per|

An electric tank heating system consisting of buried resistance cables is installed beneath the tank to prevent freezing of the soil and
ompanying heaving. The heating system is controlled by a temperature indicator located on the control panel. The controlled senisors and cc
average temperature at the sand fill area beneath the tank. :

The internal tank is furnished with a temperature monitor system for observing tank temperatures during cooldown and also provide &
‘he tank level system.

LNG from the liqUefaction section will enter the tank through a distribution header provided in the tank for cooldown and filling. The cc
wder will be located below the tank insulated ceiling and used primarily in cooldown of the tank. The fill header will discharge LNG at the bott
tank. The distribution of LNG into the two headers will be determined by tank conditions. -

4.2 Boil-Off Compressor System

Under normal conditions, the pressure in the LNG storage tank will be controlied by the boil-off compressor regulating flow from the t:

The boil-off system is designed to handle 1,064 MSCFD of -200 °F, gas resulting from boil-off, liquefaction flash and normal changes in
ometric pressure. Vapors from the LNG tank are recompressed to a pressure of 250 psig for return to the pipeline, by means of the 4” p-16(
f12” P-2004-204A. See Drawings A1-13 and A1-16 in the “Appendix” section.

The boil-off compressor is @ packaged screw compressor completely piped with after cooler and warm gas recirculation. The compress:
igned for -70°F. operation and warm discharge gas is circulated to warm compressor suction from -200°F. to -70°F.

The boit-off compressor has an electric drive with capacity control set by the tank set by the tank pressure controller. Compressor will

" range of approximately 10:1. During power failures, the compressor will be out of operation and tank boil-off will be vented to the
osphere. .

LNG Vaporization System

The LNG vaporization system is designed to revaporize LNG for delivery to the pipeline during periods of peak gas demand at rates up
SCFD. .

Revaporization will be by means of three (3) vaporizers, H-102 A, B & C, each designed to deliver 30 MMSCFD of gas at a sendout pre:
) psig and 60°F. Each vaporizer will have a 5:1 turndown ratio or 10:1 for the vaporization system giving a sendout range of 6 to'60 MMSCFI

Vaporization ratio will be set and controlled by automatic flow controllers located in the central control room.

LNG for vaporization is pumped from the LNG-tank by vaporizer transfer pumps P-101 A & B. See Flowsheets A1-14 and 15 in the "Apy
tion. The LNG is pumped into the 6" P-1406-204 K circulating header which provides LNG to all the vaporizers and truck loadout.

The circulation pressure is maintained at 350 psig by means of back pressure regulation PV 55 located in the Recirculation Line 2" P15
ween peak demand periods, the circulation header can be maintained in a cooldown condition by using LNG circulating pump P-102.

The heater is furnished with automatic firing and shutdown controls which will place the heater in a fail-safe shutdown condition for eit
lame, high stack temperature, -or low vaporizer outlet gas temperature.

On shutdown, in addition to the fuel gas valves shutting and venting, the vaporizer LNG intet and vaporizer LNG outlet valve will close
vent cold (-20°F.) from entering the pipeline. )

During vaporization, cold LNG entering the vaporizer coils will condense water vapor present in the combustion gases. The condensed
drain from the caporizer bottom during operation.

Metering and odorization of Qutgoing gas will be provided for by Chattanooga Gas Company and will be separate from these facilities.
| 3. PLANT UTILITIES
F....( Fuel Gas §y§§ém
Except for turbine fuel gas requirements, all plant fuel gas will-be supplied from 12“ P-2004-204A plant out going gas header. See me
vsheet A1-20. The fuel gas system supply pressure is requiated by PIC-14, which is set at 150 psig for summer operations and 200 psig for :

rrations. Pressure reduction is made at the individual gas user as required.

During the Liquefaction period the main sources of fuel Qas is re-aqeneration qas from the dehvdrators and boil-off aas from the LNG st

i




Instruments in the control room and field ioCated instruments and valves connected with the central control room instruments will.t

lished with instrument air. Local instruments and valves will be furnished \ with dry instrument gas. The mechanical flow sheets A1-11 ¢ ‘

designate instruments and valves furnished with dry instrument gas.

Instrument air is supplied by a packaged Ingersoll:Rarid Mol 717D, single acting two stage lubricated, air cooled, air compressor
" heat-less type air dryer and filters all mounted on an 80 gallon horizontal air receiver. The air compressor will be driven by electric m¢
: drive. '

The air compressor will deliver 35 SCFM at a pressure of 100 psig. This rate will provide air at approximately 200% of the basic inst:
uirement. .

The dryer will be of the heatlesé type and sized to dehydrate 35 if SCEM of 100 psig inlet air at 110°F. to an atmospheric dewpoint o
:h tower will be charged with activated alumini. Dryer controls shall be mounted in a NEMA 4 cabinet. The dryer shall be arranged for cont;

omatic operation on a 10-minute cycle, and shall be fail safe, thus providing flow of air through the tower in case of power failure. Each to
‘€ a pressure gauge and relief valve,

The dryer will be furnished with two (2) oil removal pre-filters and two (2) after-filters to allow changeout of filters during operation.

The compressor is equipped with dual control to provide either constant speed operation with automatic-load or unload control or ai
rt-stop operation. .

The instrument gas header will normally use dehydrated gas supplied from downstream of the feed gas filter by 2" 1G-1 109-204A.

During startup, instrument gas will be supplied by thé startup/bypass tied into 8" P-200!(-204A inlet gas header. Both the instrument
ider and the instrument gas header are provided with low pressure alarm and shutdown. :

Process Cooling Water System

The process cooling water system is a closed cycle cooling system using 2 cooling tower for heat rejection. Cooling water is circulatec
tem at a rate of 3300 gpm by cooling water pumps P-103A or B. Cooling water is circulated in the plant with a 14~ CW-1802-219 cooling w
1ply header and a 14" CW-1217-219 cooling water return header with branch supply and return headers supplying cooling water to users list

I as shown on drawing A1-18.

rvice Rate

bine Shell Exchanger 100 gpm

bine Oil Exchanger . 200 gpm
ant Compressor Oil Exchanger 100 gpm

- .vant Compressor Seal Gas Exchanger 50 gpm

rigerant Condenser E-102 2800 gpm

The cooling water system is required only during the liquefaction cycle. The system will be drained for winter opevrations. The air comy
{ boil-off compressor were purchased with aerial coolers.

A two-cell inducent draft type cooling tower is used to cool the water -from 105°F. to 80°F. The tower has a duty rating of 40,000,000
ver sizing is based on a wet bulb temperature of 73°F,

Cooling system blowdown for control of solids will be on a manual basis. A flow indicator FI-23 and manual valve FI-23 as shown on fi
et A1-13.is furnished to aflow the operator to set the blowdown rate.

Pblnti!iWrm

Forty (40) psig city water will be taken at the northeast boundary of the plant limits and distributed through an underground main 4” |
t

11-218, to hose connections for service water in the process area, drinking and sanitary water at the control building and as cooling tower rr
ply. See mechanical flow sheet A1-18 for services and lines. ‘

It is estimated that average water demand rate will be in the order of 100 gpm. Of this, 76 gpm will be for cooling tower evaporation ¢
ke-up. Twenty-two (22) gpm for cooling tower blowdown makeup and 2 gpm for process hose connector and control room requirements. Cc

‘er water makeup requirements for evaporation and blowdown will vary considerably with changes in ambient temperatures and quality of ci
er. - :

The plant water requirements will be metered by a totalizing meter supplied by the city and located at the plant boundary limit.

w0l Nitrogen System

A bulk gas supply system complete with a plant nitrogen distribution header is furnished for continuous purging of the coldbox, refrige
“ke-up, snuffing gas for LNG tank vent and for purging of other services as shown on mechanical flow sheet A1-18.

It is estimated that the normal nitrogen demand ratio will be in the order of 150 to 300 SCFD. The cold box will require a continuous p-

2 of 150 SCFD to keep the cold box at a positive Oressure to nrevent the entrv of mnictire laden air inta the caid hay incudatinn . Anv maictor

'



The plant is provided with a closed vent systermi Using Hiree f§) V&Rt Ltacks to vent gases from the LNG storage tank and fforn safety
ves in the vaporizer and liquefaction areas.

, The LNG storage tank is furnished with combination relief and vent valves to handle emergency conditions of fire and barometric pres
nges. Gas from these valves will vent to vent headers piped to tank vent stack VS-101, located on top of the LNG storage tank. See mechz
v sheet A1-14. ' ' :

Cold gas from these vents will discharge at a height where the gas can be safely dispersed. The LNG tank vent stack is also furnished

I vetector and N; snuffing gas system to handle possible vent stack fires which could occur duringk a light_ning storm.

Cold gas from the vaporizer and truck loadout relief and vent valves will be piped to vent stack VS-103 as shown on .mechanical fiow :
-19. -

Refrigerant and process gases from relief and vent valves in the liquefaction and refrigeration storage area will be vented to process v
ider 14" BD-1901-203A, as shown on mechanical flow sheet A1-19. Since most gases from this area are heavier than air, gases from this he
vented to knockout drum D-10A, for knockout of liquids, then on to the process flare stack where the vent gases are flared. The flare stack
lished with a John link flame front generator and pilot system to allow a continuous flare pilot.

Process Drain System

To provide the plant with a degree of pollution control, the process area is provided with a closed process drain header 4" PD-1902-22
'wn on mechanical flow sheet A1-19. This header will drain all process fluids to a process sump tank ST-106. Fluids will be retained in this te
trucked away.

A process sump tank pump P-105, is provided to either pump non-contaminated water to surface drainage pump out or to pump oil
itaminated water to a truck. ‘ :

' The process sump is also provided with a vent header equipped with a flame arrestor for purposes of venting hydrocarbon vapors,

3 Storm Drainage

Disposal of storm water from the process area is by means of roadside ditches and culverts to the Hawthorne Street drainage system.
‘hes and culverts should be kept free of trash and debris for proper operation.

Disposal of storm water from the diked area is by sump pump (P-104). , Discharge from this pump follows the natural drainage in the
_more than twelve (12) hours after storm water starts accumulating within the diked area, P-104 should be started or a check should be ma
ermine the need for starting. A more frequent check should be made. if, at some future time, the property to the west is developed.

tary Sewage

Disposal of sanitary sewage is through septic tank and drain field. (See drawing A4-7A for location plan.and details of septic tank and «
d system). .

Under normal conditions, no additives should be required for start-up of this system. Should an upset occur at some future date, bacte
‘ures for restarting the biological process are available for sweetening the system should H2S generation become excessive. All gases produc
relled through the soit pipe building vent above the roof, ‘

Periodic removal of studge from the septic tank compartments is required. The first period should be one year with subsequent periods
usted on the basis of material quantity produced during the first period. Several companies are available in Chattanooga that can provide a «
1val service,

Care should be exercised when working in a septic tank compartment because of the lack of free oxygen and the presence of harmful

zthane, carbon monoxide, hydrogen sulfide and sulphur dioxide). These areas should be treated as any other methane source in avoiding an
llosion hazard.

4. PLANT INSTRUMENTATION

General

The plant instrumentation is designed for automatic liquefaction operation on a semi-attended or attended basis and vaporization on ar
Jmatic attended basis. A central control building is provided with central controls for controlling liquefaction and vaporization rates and cents
«unciation of shutdowns. All other controls will be local.

LNG Facilities
.1 Feed Gas Treating

Admission of pipeline gas to the plant and feed gas treating is controlled by the plant shutdown block valve UV-01. The operation of 'th
ontrolled by the plant shutdown system which is described in Section 8.

53s to be treated flows to the dehydrators D-1024, A, B & C where 3 time cycle controlier KC-01 mounted locally at the dehydrators ¢
Yw. -Or switching valves KV-01 thru KV-19 to achieve a programmed absorption, regeneration and cooling cycle. Lights will be furnished bot
local controller and central panel to indicate dehydrator or absorption cycle.

Total treated gas flow is controlled by FRC-01 which controls treated gas flow to the liquefaction section and FRC-02 ‘which regulates tr
: flow for regeneration purposes.

Treated qas from the dehvdrator will flow thru filter senarator F-101 to the liauefaction cactinn The filtar will he Aravided with a Adiffers

0



3 Liquefaction
-1 Cold Box

. Liquefaction rate thru the cold box is set by treated gas flow controller FRC-01. Flow indicators are furnished to manually balance floy
* -old box three (3) cores. The gas passing thru the cold box is liquefied and pressured to the storage tank.

CO; content of the treated gas is monitored and alarmed by CO, analyzer AR-01. Moisture content of treated gas is not monitoréd sin
1 correlation between CO, level and moisture level. Fouling of the gas liquefaction side of the cores by CO,, moisture, etc., is detected by a
erential pressure indicating alarm. ‘

Liquefaction of LNG within the cold box and performance of the cold box refrigerant stream is monitored by a temperature recorder hi
perature measuring points on the cold box inlet and outlet streams plus points spaced the length of the cold box cores. These temperature
provide the operator with a trend indication and also indicate if each refrigerant component at the refrigerant mixture is functioning proper
wperature of the LNG is controlled by TRC-13 whose output sets the refrigerant flow controller set point. ‘

-2 Refrigerant System

Refrigerant flow through each core is controlied by valves F-101A, B & C. FRC-03 regulates the refrigerant compressor vanes and also
npressor minimum flow bypass valve. During operation, the refrigerant compressor turbine driver speed is set manually by HC-02. This kee;
dgerant flow controller FRC-03 within operating range of the vanes. On start-up or conditions when refrigerant flow demand is below 60 per.

flow controller will take over control of the compressor minimum flow bypass valve FV-03 to prevent the compressor from surging.

Cold box refrigerant action is controlled by auto-refrigeration valves L Fv-101 A, B&C.

Refrigerant flow from the compressor to the cold box will first be partially condensed in the refrigerant condenser E-103. Condensed
figerant liquid is pumped under flow control FRC-18 to the liquid header. The header splits the liquid flow into three streams which flow indi\
2ach core. Trim valves in the liquid lines are provided to allow fine adjustment. :

In the cold box, the performance of the refrigerant mixture and each component, as the refrigerant mixture is passed through the colc
es, will be monitored by multi-point temperature recorders. The recorders will provide refrigeration trend indication and also indicate if the
igerant mixture is deficient. )

The refrigerant compressor turbine driver C-101T in addition to standard turbine start-stop controls will be furnished with instrumenta:
icate and utilize additional horsepower which will be available due to lower ambient temperatures. This additional horse-power will be made
tilable by controller TDIC-31 which will sense turbine exhaust temperature and will ‘compare this to the maximum permissible turbine exhaus
werature. This difference is expressed as available horsepower and TDIC-31 is designed to increase treated feed gas controller FRC-01 set-f

available horsepower is utilized. '

Refrigerant mixture is analyzed and refrigerant added to the system on a manual basis. A Ia‘boratory type chromatograph is provided i
itrol room for analysis of refrigerant samples obtained by use of sample bombs.

.3 Deriming
~Local controls are provided for deriming both the feed gas section and the refrigerant section of the cold box.

The feed gas section is derimed by feeding treated heated gas to the cores and also heating gas leaving the cores to protect downstre:
bon steel vent piping. The preheating and after heating is accomplished by local temperature controliers TIC-32 and 33.

The refrigerant section of the facility is derimed with the refrigerant compressor running. Deriming is accomplished by purging with dry
ated gas introduced into the compressor suction and bied from the compressor discharge. The purge rate of gas to-and from the refrigerant ¢
2dicated by flow indicators FI-19 and FI-20 '

LNG Storage
The LNG storage tank will have instrumentation to provide boil-off pressure control, tank temperature, and level indication.

Tank pressure will be sensed and controlled by PRC-13 which will either regulate boil-off compressor C-102 flow rate, pressure vent va
\ or pressure pad valve PV-138B to maintain tank pressure,

The tank is provided with temperature points to measure temperature inside the tank at selected points on the tank bottom and side. 1
perature points are recorded and will provide both temperature monitoring and as a back-up level indication.

~ The tank will have two level measuring systems. One level indication will be by means of a tape and float system and will be local. The
2| mdication will use a d/p cell and will provide both local and control indication. '

Vaporization
The vaporizers will have instrumentation for setting vaporization rates, vaporizer permissive firing controls, and vaporizer shut-in contr
Each of the three vaporizers will have flow recorder controllers located on thie control panel to allow the operator to set the vaporizatior

T the control room. The flow controller will measure gas from the vaporizer and will regulate a control valve on the LNG feed to the vaporize:
worizer will have approximately a 5:1 turndown.

The BS&B vaporizer will have FIA approved permissive firing controls mounted locally. Vaporizers will be started and shut down from t!
g panel. Firing of the vaporizer will be controlled by a local temperature controller which will controtl fuel gas-air valves to maintain the vapo
s outlet temperature at 60°F. The permissive firing controf system will have flame detection. air and aas prescure and stack temperature pert



Zontrols for flare stack flame generator. ' o ‘
-ocal meters and elements for metering gas flow to and from the plant.
“lame detector, alarm and shutdown system.

1eral

Preparation for start-up will cover field inspection, testing and checkout of all vessels, piping, electrical instrumentation, and also run-
tipment to insure that all equipment has been installed per drawings and all equipment is operational. This checkout of the facilities will be
formed by J. F. Pritchard and Company during the final stage of construction. A daily log book and check list will be maintained for purpose
nning and scheduling. : )

Field Inspection of Piping and Equipment

In addition to shop inspection of all equipment, J. F. Pritchard and Company will also make a field inspection of piping and equipment
the following: ) : .

Jetails of the equipment such as vessel internals, etc., agree with the drawings. )

Routing of processfa'nq utility lines versus flowsheets and piping d’rawings.

/essel internal passages, nozzles, downcomers, etc., are free of obstructions such as sand, scale, or construction debris.
/alves are properly located and accessible. Low points are drained and high points vented.

Zheck valves aré properly instélled.

- femporary strainers are instalied and a list kept of strainers and blinds.

Manufacturer's instructions are checked to be certain installation is complete and operable.

Fhat pump rotation, nameplate speed and horsepower agree with pump and driver data sheet. That preservative oils are removed and operz
ricants are installed. That temporary suction strainers are installed.

Motors are checked for alignment and starter size, etc.

" 3t compressor units, auxiliary equipment, etc., are assembled in accordance with manufacturer's drawings. That lube oil piping where re(
ifications are cleaned and pickled. That operation of controls, auxiliaries, and safety devices are in order. i

That air coolers are undamaged and that fins are tightly bonded to tubes. That fan rotation, blade setting, motor horsepower agree with drz
| specification sheets. That louvers operate properly if furnished. That belt and guards are tight if furnished. That bearings, gears, pillow box
lubricated.

Check that control valves are properly installed; instrument take-off points properly located; thermowells and thermocouples are instalied a
nected; board mounted instruments operate the correct valves; and that valve action is correct.

That blinds are installed under safety valves prior to testing and then removed.

That orifice plates are removed for testing and then instalied after testing.

Hydraulic and Pneuma;ic Testing of Piping and Equipment
All piping services will be field leak tested or pressure tested in accordance with 831.3.
Vessels will be hydro tested in vendor shops per ASME code and will not be re-tested in the field.

Where applicable, piping shall be tested with clean fresh water; except oil piping shall be tested with air; instrument air and instrumen-
tder piping will be tested with air; services, such as treated gas, refrigerant and cryogenic piping, will be pneumatically tested with dry nitrog

Drains, combustion air and engine exhaust piping will not be tested.
ik Testing

Instrument air and instrument gas headers will be leak tested with air. Leak tests will be performed at approximately 100 psig and all 1
ds, and screwed piping shall be taped or soaped as required to check for leaks.

ssure Testing

The following test pressures will be used for pressure testing the various services:

irostatic Testing

Spec. Design Press.-PSIG Test Press.-PSIG
~ Sh Al-11 . .

gas piping on flowsheet to be
fro-tested excent - EAALRL nen



)2
heet A1-14

P-2006 & P-2007

< “eet A1-15

P-1503, 2% FG-2013 & 2014

w Sh Al-16
P-1601
w Sh Al-18

piping on Flowsheet A1-18 except

rrument air piping to be hydro-tested.

w Sheet A1-21

irotest cooling water lines only.
« Sh 1-22

Irotest cooling water lines only.
eumatic Testing

# Sheet A1-11

P-1102 & 2" P-1108
[G-1109
P-1112

w Sh Al-12
gas, hydrocarbon liquid and oil piping
{ e~uipment on flowsheet to be
tic tested.
oo .ng 6" P-1103 & P-1219

irotested with piping on Sheet A1-11.

~ Sh 1-1

piping & equipment on Flowsheet
-13 to be pneumatic tested.

~ Sh 1-14
piping & Equipment on
wsheet Al1-14 except lines

P-2006& P-2007
Je pneumatic tested.

w Sheet A1-15

piping & Equipment on Flowsheet
-15 except lines 8" P-1503,
FG-2013, & 2“ FG-2014

)€ pneumatic tested.

v Sh Al-1

piping & equipment on Flowsheet
"16 except discharge line
' P-1601 to be pneumatic tested.
w Sh Al-17

r - 1 & equipment on Fiowsheet
be pneumatic tested.

~ Sh Al-19

vent pinina to 14" BD-1901-203A

219

204A
204A
204A
204A
219
219
219
204A
203A
204A8AX
204A8AX
203K&204K
204A
203K
204K
230
203A
204A
) 204K
203
203K
230K
204A
203A Vent
203A Process
- 204A
204AX
206A
2034

250
250
250
250
250
150
380
350,350
275,350
250
275
750
50
100
250
50
100
100
250
150
275
350
350
1anN



Flow Sheet A1-22

oil and gas piping on flowsheet A1-22 204A
Je pneumatic tested. Cooling water
ing to be hydrotested.

Jirement for Hydraulic and Pneumatic Testing and Cleaning of System

-ines which tie into piping at the cold box, Item E-102, shall be leak tested with nitrogen from _the tast flanged connection upstream through
3 box to the first flanged connection downstream.

TE: Water must not be allowed to enter the cold box or its associated piping and a nitrogen pad must be maintained on the cold box pressur
nponents from its arrival to startup except for periods during piping connection and installation or valve bonnets and operators,

All fines connecting to lines entering and leaving the plant shall be tested prior to connection to the field lines.

>ressure testing and flushing or blowing with air, of all lines and equipment when applicéble, shall be.completed as part of final construction
cedure. :

lest records shall be made of each piping installation during the testing, including date of test, identification, test pressure and approval.

‘tems such as valve seats, selas, expansion joints, which may limit test pressure shall be identified prior to testing, and special care shall be
rcised during testing to prevent damage to these items.

Jessels and packaged skid mounted equipment need not be re-tested in field, but may be tested through in a system, if approved by the Cor

txchangers (shell and tube equipment) shall be pressure tested for damage in shipment. Contractor shall be advised of maximum allowable
erential pressure across tubesheets before testing. :

All equipment and piping may be insulated before pressure test, but all joints, including thermometer wells, are to be left un-insulated and e:
ing test. ‘ '

“langed joints used to blank off equipment need not be re-tested.
All instrument ieads shall be blocked off or disconnected before test. Block and bleed all level control float cages.
Orifice plates shall be installed after lines have beén tested and flushed. k V
-s shall be flushed or blown through control valve by-pass with control valves open during test.
All magnetrols, safety valves, and rupture discs shall be r‘emoved during testing and flushing.
Block and bleed or remove all pressure gages during pressure test.
Instrument tubing systernsvshall be pneumatically tested using bubbler method.

All lines shall be broken at the entrance to equipment, and the iine flushed and blown out. Lines which were tested with air or nitrogen shall
:hed. Lines shall not be flushed into pumps. Pumps shall be blocked in and case drains open during test. :

Final cold alignment of rotating equipment shall be done after testing, flushing, and removal of screens.

Rotating equipmént, valves, etc., shall, when necessary, be operated by Vendor personnel or shall be operated under their direction during !
| flushing operation.

Instrument Checkout and Testing

Qualified instrument technicians will be provided by Pritchard to completely check out and calibrate all components and loops in the )

_fumentation system, prior to plant start-up. A formal record of this check will be made. This record will show the item and loop.checked, the
I date of the check and the initials of the technician performing the check. A suitable tag or seal will be placed on all components successfully
ked to prevent unauthorized personnel from tampering with the device after it has been calibrated.

-1 Instruments

Where practical without actual plant operation, all units will be field checked to verify that the peoper range has been provided. Pressur
ices will be che

All control valves and operators will be stroked through their full range to insure proper stroking direction and proper seating.v A valve may be
1sidered to be seating properly if the indicator on the stem so indicates at the proper signal except butterfly valves and they will be checked v
cision protractor. Valve positioners will be set to the proper air signals. :

Jalves requiring operators will be supplied by the Company with the operator installed. limit switch <t And value ctraked

'




smitter to simulate the actual process measurement. All devices will be calibrated to the tolerances listed by the manufacturer., Controller .
be set at best predicted optimum settings for start-up conditions. .

.S Pressure Safety Valves

Pressure safety valves, operating on the control piiot principal, will be field checked for the proper relief and blowdown settings. The ¢
will be removed and bench checked on a test fixture.

v LQVQI Qag;ﬁ

All level gauge glass hold down nuts will be checked with a torque wrench prior to hydrostatic testing to insure proper torque and eve.
sion. ' :

.7 Charts

The correct charts will be installed on all instruments and the pens inked with the proper colored ink.

Electrical Checkout and Testing

seneral : ‘ .
The one-line diagrams, schematic diagrams, and the installation, operating, and maintenance instructions by the equipment manufact:

wid be thoroughly studied and completely understood by the operators before applying power and operating the equipment. A check should
de to assure that the construction drawings and the equipment manufacturer's instructions has been adhered to.

The following is a list of specific.checks and reviews to be performed by J. F. Pritchard and Company.
>hasing will be checked for continuity throughout the plant at each piece of equipment. Phase rotation will be the same throughout the plant

roper grounding will be made at each piece of equipment as required by the codes.

\ll wire connection will be to the proper terminal as indicated by the wiring diagrams. These will be firm and tight for minimum resistance
inections. .

All equipment will have their proper settings and adjustments made before applying power.
All fuses, circuit breaker and overloads will be checked for proper voltage and current ratings for the particular circuit.
dl manual and combinations. motor starters will be checked for proper size and all overloads are of proper size and in place.

~itches, circuit breakers, motor starters and contro! station will be in the "off" or “open" position before power, is applied.
All batteries will have the proper type of electrolyte and will be at the marked level. All battel;ies will have full charge before start-up of plant
it motors will be checked for proper rotation with phase rotation. All other equipment mechanical movernent will be coordinated with phase r
Jdl transformers will be checked for proper type of oil and be at the marked level. The purity of the oil will comply to the specifications.

All construction electrical standard tests will be performed such as meggering, hi-potting, voltage, continuity, grounding resistance, “ringing «
. These tests will be in accordance with standard practice.

I electrical equipment will be clean from dirt, dust, and, foreign matter for good contact and smooth operation.

Proper ventilation will be given to all electrical equipment I. for heat rernovai. ’

lhe necessary lubrication will be applied to all electrical equipment where required.

* Nhere interlocks are used, the proper functions will be checked.

All electrical equipment will be checked for removal of shipping blocks and holding bolts so that no binding on moving parts is-encountered.
Il electrical equipment will have a visual check for damage and replacement of parts before applying power.

Jl electrical equipment will have a visuakl check to see if all components are in their proper place, not missing nor loose.

\l tight fixtures and pilot lights will be checked for bulbs in place.

dl electrical equipment will be checked so that all safety locks, fences and other devices are in place so that only authorized personnel may o
T equipment.

A+ Tualinspection will be made to see that no “live” bus, wire, or contacts are open to personnel when the equipment is in operation or “hot
A c..eck will be made for excessive high tefnperature on all electrical equipment after power is apphied.

A record of all equipment tests will be made and given to Owner.

Equipment Check nd Run-in

Proper equipment checkout and run-in will require.a oretiminary ooeration of all machinerv to check it denendahilitv. Checkout-and st




d. 440 Volt Motor Control Center ‘ '
MCC No. 1 : ) -
MCC No. 2
e. Low Voltage Power Center
f. 480 let Substation Motor Control Center
g. 125 Volt D.C. System
-ontrol Room Equipment
a. 480 Volt (Generator) Switch gear
b. Transfer Motor Control Center
‘c. 125 V.D.C. Motor Control Cenléer
d. Alarm and Shutdown Relay Panel
e. Instrument Process Contro!f Panel
f. Laboratory Chromatograph
Auxiliary Equipment
a. Emergency Generator _ k -
b. Instrument Air System
nlet Gas Area
5as Treating Area
a. Refrigerant System
b. Cold Box Area
storage and Sendout
Japorizer Area
Zooling Towef
Other Plant Facilities

6. START-UP QPERATING PROCEDURE

General

Prior to the introduction of pipeline gas into the Feed Gas Treating area, all pre-start operations such as testing, checkout and run-in o
lipment per manufacturer’s instructions must be completed. Also, all utility systems should be placed in an operating condition. This entails t
owing:

‘nstrument air compressor and dryer C-103 running and maintaining instrument air header pressure of 100 psig. Also, all instrument air user
ced into service. : . :

All process instruments are on manual control to prevent windup. Utility instruments affected should be on automatic control.

ctivate the emergency shutdown system (Logic System No. 1) by depressing the ESD reset button located on the main control panel. With t
~ument air system and fire detection system being operational, the emergency system can be placed into service without a shutdown being
iated. Panel alarm lights UA-01-23 and 24 located on the main panel and shown on flow sheet A1-17 will indicate if system is operational.
The Power and Instrument Gas Header 2" 1G-2002-204A shown on Mechanical Flow Sheet A1-20, is placed into service using gas furnished t

Start-Up Bypass valve, untif the Feed Gas Area is placed into service and dry gas can then be furnished from the Gas Treating Area by 2“ 1G-
tA.

lhe utility, potable and cooling water systems have been placed into operation. This requires that'the cooling tower fans and cooling water p
077 ar B are running and the chemical injector system PK-101 is In operation.

The cmergency generator £G-101 has been checked for operation and is now in a ready to operate condition.
E Treatin
On initial start-up, prior to introduction of pipeline gas, the following should be checked.

All pre-start-up conditions described under the 'General’ sectinn have heen camoleted

f




To establish inlet gas flow through the gas treating section, the 1" pressure equalizing valve around the plant inlet shutdown valve U
P-2001-204A is slowly opened Ito pressurize the plant inlet header, gas treating area and the plant outgoing header 12* P-2004-204A. Lov
ssure alarm lights UA-01-12 and'31 will reset when the plant inlet and outlet are pressurized. When the headers are pressurized, the ‘gas 1
a section emergency shutdown system can be activated so plant inlet shutdown valve UV-01 can be opened. Until the turbine is started an
ning, assuming all other shutdown conditions associated with the gas treating area shutdown system are satisfied, the gas treating area s|
tem will be activated by a Key Switch located on the control panel. This switch allows bypassing the turbine shutdown interfock. The contrc

* “ve a light to indicate when the-Key Switch is in the bypass position, with the switch turned to the bypass position. The operator may nc
nt shutdown valve UV-01 by locally resetting solenoid valve UY-01 which in tumn supplies power gas to valve Uv-01.

With valve UV-01 open, the fuel gas supply system may be put into service by partially opening 3” manual Fuel Gas Start-Up Bypass
wing gas to flow from 8" P-2001 plant inlet header to 12” P-2001 plant outlet gas header. When regeneration gas rate to plant outgoing he
2 exceeds 2.5 MMSCF, the 3“ manual bypass valve will be closed. The plant fuel gas pressure controller PK-14 will hold the plant out-going
3 pressure of 150 to 155 psig. With fuel gas supply established, the following gas users can be placed into service:

Emergency Generator, EG-101
Control Building Fuel Gas Supply
Vent Header Purge, FI-15

Flame Front Generator, VS-102

By means of local flow controller FRC-02, a minimum gas flow will be established to remove heat from the regeneration heater, H-10
v will be in the order of 15 MMSCFD; till the turbine is brought up 60 to 80% speed at which time regeneration gas rate will be increased to
SCFD for regeneration of the dehydrator, D-102AB&C. Till the dehydrators have been regenerated, treated gas flow valve FV-01 will remai

On initial start-up for hot alignment run, the turbine driver will have to be disconnected from the York compressor and operate for the
‘pose of producing regeneration heat for regeneration of the dehydrators. This heat is provided by means of regeneration waste gas heater
unted on the turbine exhaust. Regeneration gas temperature will be controlled by TIC-02 which will regulate TU-02 to blend cool regenerat:
h hot regeneration gas -from H-101 to provide a constant regeneration gas temperature of 650°F to the dehydrators.

The turbine driver will be disconnected from the York compressor by removing the dry coupling between the Western load gear and ti
npressor. Dropping the coupling will require about one to two hours.

Start-up and operation of the turbine will be covered in the G. E. start-up manual. Prior to starting the turbine regeneration gas coole
wld be placed into service. Once the turbine has been started and placed into operation, the emergency system Key Switch should be taker
bypass position. To regenerate dehydrators ID-102A, B&C, regeneration gas flow controller FRC-02 flow should be slowly increased to esta
eneration gas flow rate of 7.069 MMSCFD and time cycle controller KC-01 placed into service with the controller start of anew cycle.

The time cycle controller by a built-in preset programmed operation of switching valve KV-01 through KV-19 will automatically step e:
wvdrator through two (2) hour periods of adsorption, heating and cooling to provide a six (6) :
Cle operation. Lights are provided on both the local controller and on the central control panel to indicate which tower is on adsorption.
40wn or power interruption occur, the controller will prevent the towers from advancing out of sequence by stopping and holding the lasi
dtion till power and gas flow are restored.

Regeneration of the dehydrator is monitored by temperature points TIR 05-4 measuring hot regeneration gas to each dehydrator and
perature point TIR-05-1 measuring the temperature of gas leaving the dehydrator being regenerated. During the two-hour regeneration pe
hot regeneration gas leaving the dehydrator will be cooled by regeneration gas cooler E-101 to 125°F. Should exit temperature reach 150
perature switch TSH-30 will shut down the gas treating area. On initial start-up, the dehydrator will be required to be run through three (3
nsure proper regeneration of the molecular sieve beds.

When the dehydrator beds have been regenerated, quality treated gas flow can be established by opening the 4“ block in front of the
i filter and the two (2) 3“ manual vaives on the dehydrator start-up bypass to direct gas back to the plant outgoing header. To determine if
tecular sieve is completely regenerated, the treated gas should be
erted to the pipeline for a complete adsorption period of the dehydrator with the CO, analyzer, AT-01 monitoring the CO, profile of the treat
t CO; level should always be below 50 ppm for the complete cycle. There is a correlation between CO; level and water content of the treatec
en the CO; level is below 50 ppm, the water content will always be below 1 ppm (below -150°F). If the dehydrators are not properly regene
CO; content will exceed the 50 ppm mark before the 2-hour adsorption period is complete.

3 Liquefaction System
Anitial Start-Up

Initial start-up of the liquefaction system will be a continuation of the feed gas treating start-up since the turbine compressor has to b
) operation, for the regeneration of the dehydrators. :

Initial start-up procedures are basically to remove nitrogen and moisture from the system and to load refrigerant. These procedures s
:d any time shutdown for maintenance has allowed the moisture level in the system-to rise. Since, normally, a nitrogen purge will have beer
or to-maintenance work, a methane purge is required to dry the system to below 10 ppm water. It is essential that moisture be removed fro
tem prior to starting the system, since moisture in the refrigerant loop or on the feed gas side will solidify at the fow LNG temperatures of -

.2 Feed Gas Dehydrators

The feed gas dehydrators were regenerated prior to plant shutdown. Feed gas will be passing through D-102A, B or C by the following

Cuoose

To establish inlet gas flow through the gas treating section, the 1" pressure equalizing valve around the plant inlet shut- down valve U
?-2001-204A is slowly opened to pressurize the plant inlet header, and gas treating area and the plant outgoing header 12° P-2004-204A. V

ders are pressurized, the gas treating area section emergency shutdown-system can be activated so the plant inlet shutdown valve UV-01 «
mned.




.4 Dry Out of Feed Gas Lines through Cores

Exchangers E-102 K-A, Band C. The dry out of feed gas to core exchangers can be incorporated while drying of the high pressufe ar
ssure refrigerant side if sufficient dry gas is available. Introduce dry gas to 6 P-1102-204A from D-102A, B or C and purge through E-10;
1d C feed gas side and out through 2* P-1311-204K wet feed derime gas. Open low point drains and high point vents, and check with mois
tlyzer using same procedure as on refrigerant sides. o

Jdgerant Looo Dry Qut

The dry out of the liquefaction system is achieved by purging the loop and associated piping with dry natural gas.
All low point and high point drains must be purged till dry and all dead lines must be dried as well as the circulating system.
There are essentiaily three ways to achieve dry out; these are listed iri the order of effectiveness;

[ntermittent purge without the compressor in operation. The system is pressured to 50 psig with natural gas then vented
dugh all drain and vent points. :

(ntermittent purge while circulating refrigerant. With the compressor operating dry methane is fed into the loop to raise the discharge pres.
psi. The loop is then de-pressured a corresponding amount.

Zontinuous purge while the cbmpressor is operating. Thé loop is pressured with dry feed gas which is allowed to
itinuously bleed off or return to the pipeline. '

The third method could be used more efficiently if the compressor did not have to be gperating in order to regenerate the molecular «
Is. However, this method is ideal when a pre-liquefaction start up dry out is required as it allows the sieves to be commissioned and requir
e attention. .

nts to note concerning dry out:

Juring the dry out of the refrigerant system all low points and vents should be maintained and the moisture content logged. It is possible t
kets of moisture in the system and a log of the moisture levels will indicate the locality of the pocket and the effectiveness of the dry out.

A typical dry out would show initial water levels 100-1000 ppmv. As the system is dried the purge gas moisture level will fairfy rapidly fall t
nv. This indicates an unacceptable moisture content. The moisture level might stay at 20-40 ppmv for some time before reducing further ir
dry out of a pocket of moisture. When the system is dry the purge gas moisture content will rapidly fall to less than 10 ppmv. Levels of 5-.
acceptable for dry out.

1 drying out the loop be sure to dry out all of the refrigerant loading lines and sweep gas system. This is best done by circulating dry g:
= .{ent purging.

<ey points to measure the purge gas moisture content are as follows:

. Bottom of Suction Drum D-14

- Bottom of Discharge Separator D-105

. H.P.R. Pump P-108B bottom vent .

- Refrigerant exchanger pressure drops on High and Low pressure side of cone at cold end
. Light and vent on cold end separator D-110

NhHWNER

Note- initially the J.T. valve should be closed and the refrigerant foop should be extensively purged with dry gas
ore allowing gas to flow through the exchangers. This minimizes the possibility of transferring moisture into the exchangers.

Initial Start-Up to Flush System with Circulating Refrigerant

It is necessary to circulate a refrigerant mixture rather than Jjust methane or nitrogen in order to obtain refrigerant liquefaction in the
‘hanger, and a refrigerant fliquid flow from the discharge separator.

: circulating refrigerant mixture is mostly methane, iso-butane, and iso-pentane. If a complete cocldown to liquefaction temperatures is req
be necessary to add the other refrigerant components.

cedure

Zarry out Dry-Qut Procedure to in;ure that all refrigerant and feed systems are ready for quuefa_ction start-up.
‘urize the loop to 100 PSIG with dry feed gas.

-0ad iso-butane aﬁd iso-pentane into the Discharge Separator D-105.

iso-butane -600 pounds (approximate!y)
iso-pentane -600 pounds (approximately)

5 will provide sufficient level to operate the refrigerént pump.

'




2" minimum flow
-nsure that discharge separator contains sufficient liquid level, and start pump.
Reset pump shutdown to automatic.
* iso-butane and iso-pentane t_o refrigerant Suction Drum D-104.

iso-butane -400 pounds (approximately)
iso-pentane -400 pounds (approximately)

€ any increase in level in D-105.

Compressor discharge flow should be held at 7.5 to 8.0 roots of flow by manually adjusting the anti-surge controller, FRC-03.

Slowly open FV-18 by manually operating FIC-118 until a minimum ﬂowris observed. This should be less thad 1.0 root of indicated flow’,
Observe the level in D-105. If this Ievél continues to fall prepare to close FIC-118 and add more liquid iso-pentane.

Increase liquid flow by opening FV-18 until a liquid level appears in D-104. Allow the refrigerant to circulate for at least 8 hours.

‘Switch P-108 HPR Liquid Pump shutdown to bypass. '

Shut down P-108 and open pump bypass. Slowly close PDIC-70 in 12“ RF-1207 to force liquid to core. Increase liquid flow until 2-phase fiow
urs. This will help to clean liquid line 4"RF-1208.

When flushing is considered complete carry out procedure for removal of strainers.
Removal of iner

2r completing the refrigerant flushing procedure the fine strainers should be removed before commencing the liquefaction start-up. The strair
- removed are as follows: )

PR Liquid Pump Suction, 1 strainer : .
Remove 40-mesh strainer from basket support and replace basket. 4"RF-1250.

4PR liquid to core, 3 strainers :
Remove 80-mesh strainer from basket support and replace basket, 3 lines from 4" RF-1351.

‘/apor to core, 1 strainer
Remove strainer and basket, 12"RF-1352

Cold LPR to core, 4 strainers

E-102K-A 4"(6")RF-1355

E-102K-B 4" (6")RF-1357
4"RF-1359

E-102K-C 4 (6") RF-1361

Remove complete strainver and basket. In order to remove the étrainers from the cold end of the exchanger, it is necessary to remove &
lid from the system. As this will require the hot gas deriming lines to be used, it is necessary to carry out the removal of the liquid while the
npressor is operating to provide till heat for the hot derime gas. This should’be carried out as follows:
FIheCk TIC-32 is closed.
set TIC-33 to 50°F or 10°F below ambient, whichever is the lower, after checking the controller operation and valve movement.
Jpen 3" hot gas block valve in 3” P-1106.
“heck that 3“ block valve in dehydrator start-up bypass is closed.
>en 3" block valve to process vent in line 3* P-1112.
—heck that 3“ block valve in 3" P-1112 is closed.
-heck that 4” block valve downstream of F-101 in line 6" P-1102 is closed.
—heck that 1” flush connection valve in wet feed derime line 2” P-1311 is closed.
dpen 2~ bloék valve in 2” P-1311.
« that v laves at P-108, P-110, and P-112 are CIose(i
Open valves to temporary purge lines in cold HPR liquid P-107, P-109, and P-111.

Close HPR liquid valve FV-18 and aliow liquid to accumulate in D-105.-

Stop flow of refrigerant through core by stowly closing HIC-102 Land opening anti~sufge valve FRC-03 to maintain flow through cormjressor‘




Close the 2" and 1* valves in the derime gas line 2" P-1311.
Close the vent connection at pressure taps P-108, P-110, and P-112.

Shut down compressor by pushing stop button on control panel. At the sadfme time, open anti-surge valve FV-03 fully to allow pressures to

e,
—pressurize plant to vent stack by opening 2“ valve in wet refrigerant derime gas line 2" P-1224.

Purge system with N; by preséuring and de-pressuring until satisfied that vapor in the loop is betow the flammability level. The strainers cz-
removed. )

ore commencing the liquefactjon start-up, the following should be completed:

The feed gas treating system is to be fﬁlly operational and performing satisfactorily.
Refrigerant loop dry-out is to have been completed.

Refrigerant flushing operation and removal of screens is to have been completed.
All critical control systems must be fully éhecked out and operational.

All refrigerants, feed gas, and other utilities required for operation must be available.

The liquefaction start-up incorpbrates checking HPR liquids pump, compressor start-up, refrigerant loading, introduction of feed gas, &
1ming refrigerant composition to establish production conditions. :

Initially, the compressor will circulate dry methane with the anti- surge valve FV-03 almost fully open, with the JT valves fully open. A
figerant is loaded into the loop, the molecular weight will increase and the compressor will be able to circulate more vapor. The anti-surge v.
wld be gradually closed to maintain a flow of approximately 7.5 roots of flow on FRC-03. At some point in the cooldown, the anti-surge valw:
y closed. The controller set point should be set to 6.0 roots of flow and FRC-03 should be placed on automatic. .

—heck out plant and préssurize with dry gas to 100 PSIG as per Compressor Start-Up Procedure. D-110 should be bypassed at this time by ¢
butterfly valves around the vessel. )

" iso-butane and iso-pentane into Discharge Separator D-105 and check level on indicator LI-04.

iso-butane -600 pounds (approximately)
iso-pentane -800 pounds (approximately)

Zlose FV-18 and open block valves fqr pump opération. Start pump on recycle to check operation.

shut down HPR liquid pump and set shutdown bypass to "Automatic Shutdown.®

“heck that feed gas block valves are open to the exchanger E-102K land down to the LNG storage tank. FRC-01 should remain closed.
start Compressor as per Compressor Start-up Procedure. v

“heck that inlet guide vanes are open and that all compression stages show an increase in pressure.

Jpen 2-inch hot gas bypass valves to D-104,

stowly open the JT valves (HIC-102) to 100% open to allow methane to circulate through the cores.

Load 60 bottles of ethylene. Loading ethylene is a lengthy procedure and continues throughout the loading operation.
yoximately 90 botties will be required.

Load 600 pounds propane to the suction drum, 600 pounds iso-butane, and 600 pounds iso-pentane by charging one or two bottles of each
Aponent in turn. Observe liquid accumulation in 0-105.

Crack open HPR liquid valve FV-18 by manually operating FIC-118 until an indication of flow is registered on recorder FR-18.
s flow should be less than 2 roots of flow.

The cold end temperature should start to fall and the level in D-10S should fall to a stable point. At the same time, the
tion and discharge pressure should start to fall, indicating condensation of vapors in the exchanger. With the circulating
{ture, it should be possible to obtain temperatures in.the region of -150°F.

fully note the liquid level in D-105. If this falls too rapidly on liquid accumulation in D-104, close the liquid valve
. 1C-118 and allow liquid to start to build up again. Reopen the liquid valve to a lower flow setting.

Switch FIC-118 to automatic. The liquid level in D-105 should be stable, and the cold end of the exchanger operating at
roximately -150°F to -170°F.

Slowly load in approximately 400 pounds of nitrogen. This will increase the system pressure momentarily before the cooling
:Ct causes a decrease in cold end temperature and associated decrease in pressure.

v




Add 200 pounds propane, 200 pounds iso-butane, and 200 pounds iso-pentane to suction drum D-104.

Turn off hot gas bypass to D-104-and note liquid level.

Increase HPR liquid flow slowly until liquid starts to accumulate in the suction drum D-104, or D-10S level is too low.

“~~rease LNG flow to maintain LNG temperature at approximately -250°F.

~umple refrigerant to check composition. It should be necessary to add methane, ethylene, and nitrogen at this stage. Liquids, iso-butane
itane, need only be added if there is insufficient level in the discharge separator. If more liquid is required in the discharge separator, add
woximately 200 pounds propane, 400 pounds iso-butane, and 500 pounds iso-pentane.

To trim the composition and increase the system pressure, add nitrogen, methane, and ethylene in small increments as follows:

a. Nitrogen -Crack open nitrogen loading valve to pérmit small flow. Do not add nitrogen first when timing composition. Allow suction
pressure to rise by 1/2 to 1 PSI, then close valve. Allow the effect to be observed before adding more nitrogen.

b. Methane -Crack open methane loading valve to permit small flow. Allow suction pressure to rise 1 to 2 PSI as observed on PR-10, tl
close valve.

c. Ethylene -Add ethylene in increments of 3 bottles at a time. Allow the bottles to depressurize slowly.

Increase feed gas rate to maintain LNG temperature at approximately -250°F. HPR liquid flow should be reset to maintain the maximum lig
hout accumulation in D-104. Refrigerant loading should continue until compressor discharge pressure reaches 295 PSIG.

Once the bulk refrigerant loading has been completed, the HPR liquid fiow controller FIC-118 can be switched to remote set point and contr
v from the differential temperature between the HPR into the core and the LPR returning to the compressor. Care should be taken with this
itroller, as the proportional band and reset settings have to be established. . -

Liquefaction Restart After Cooldown
This restart procedure is for‘the event of a liquefaction shutdown during normal liquefaction or after cooldown has been achieved.
Having checked out all systems and reset all shutdown signals the compressor is started on tbtal by-pass with the’ JT valves closed. Th
R liquid valve FV-18 is closed and the refrigerant liquid pump started. The JT valves are slowly opened to obtain flow through the exchanger.
n as flow is established through the cores start a small flow of warm HPR liquid to promote cooldown. As soon as the exchanger starts to cot
ough -200% which is observed from the cold end temperatures and system pressure the feed gas should be started.
Refrigerant flow and feed gas can then be simuitaneously adjusted until the plant returns to its oﬁginal operating condition.

cedure should be as follows:

-ocate cause of shutdown and correct the cause.

Reset all lock outs and open UV-01 if the shutdown was in the 1-1 system.

“heck in the control room that anti-surge valve is fully open and on manual.

“heck that JT valves are on manual and that H.IC-102 is closed.

Zheck that FRC-01 is on manual aﬁd closed.

Reduce the control board turbme speed controller to iO psi.

“heck that a cooling water fan and pump are running.

“heck that the HPR liquid pump is on automatic shutdown. Check level in D-los.

*hysically check the position of anti-surge valve FV-03 (open) and JT valves (closed).

Open up turbine expander gas valve and reset turbine.

Reset the turbine control panel to rnanuél and crank.

Reset the York panel and oil pump and push the York panel start button. After approximately 10-15 seconds the solenoid will energi‘ze audit
Go to the turbine control panel and check for the green ready light.

If the light is on, manually open the expansion gas trip valve to the expander.

0 the turbine control panel and wait for the "ready to fire" lights to come on.
When the "ready to fire" lights appear move the control to “ire."

Al!ow the H.P. turbine speed to increase through 2800 RPM before turning the control to “accelerate.” The turbine speed
Increase through 5400 before the LP governor takes over.

When the H.P. turbine speed reaches 5400 or levels off, switch the control from accelerate to run.

'




|
Start refrigerant liquid pump, if D-105 liquid level is satisfactory. If level is too low, open pump bypass and do not start pump.
Slowly and continuously open HIC-102 until not less than 5 roots of fiow are registering on the recorders FR-101 A, B, C, and indicator FI-
This should be done while simuttaneously closing FRC-03 to maintain approximately 7.5 roots of compressor discharge flow. If this is not |
some reason, close FRC-03 to reduce the flow after the flow through the cone is fully established.
7" Once the 1.T. valves are starting to open do not stop or ascillate the valve position as this will disrupt and possible prevent the cool dow
- s00n as a vapor flow has been established to the exchanger slowly open the HPR liquid valve to give 1 to 2 roots of flow.
the flow of refrigerant starts through the exchanger liquid will accumulate in the discharge separator and it is essential to start the liquid flc
N as possible in order to achieve cool down. .

If P-108is not operéting due to low liquid level, open FV-18 manually and gradually close PDIC-70 to force liquid flow.

Inimediately after the liquid flow has been started the system pressure indicated by the compressor suction and discharge pressures will s: -
indicating cooling. .

At this time as the cold end of the exchanger falls below -200°F open the feed gas valve to 1 to 2 roots of flow.
As soon as the feed flow is established set the controller and switch to automatic.
Continue to maintain the refrigerant flow at approximately 7.5 roots by adjusting FRC-03. Either shortly before or shortly after the feed is
‘oduced it will be possible to completely close the anti-surge valve. At this time the set point should be at 6.0 roots and the instrument switc

omatic.

Slowly increase the turbine speed to the required running spéed and adjust the J.T. valves HIC-102 to the required refrigerant
v.

Continue to increase the feed rate, HPR liquid flow and total refrigerant flow until the pre-shutdown conditions are re-established.

If the plant has been restarted without the use of the HPR liquids pump, establish a liquid level in D-105 and start pump with discharc
sed, pump on minimum flow. :

Gradually open discharge block valve and throttle FV-18.
When block valve is fully open, start opening PDIC-70. FV-18 will have to be opened at the same time to maintain flow.

8. NORMAL SHUTDOWN PROCEDURE

eral
Plant operation consists of three modes of operation which are Feed Gas Treating and Liquefaction, Vaporization, and LNG Tank Holdin
mal operation, each operation can be individually shut down or started without effecting the other. This section of the manual describes shu -
he areas either of temporary shutdown or seasonal shutdown. :

Feed Gas Treating and Liguefaction

Normal shutdown of the feed gas treating and liquefaction areas is achieved in the following manner:

ush panel mounted gas treating and liquefaction area shutdown button on central control panel. This will initiate the gas treating and liquef
a shutdown system and perform the following as indicated on Logic Diagram A12. )

a. Shutdown turbine and start auxiliary oil pump which will run on a timed basis to protect the turbine.
b. Shut down the compressor.

c. Close plant inlet shutdown valve, UV-01.

d. Stop dehydrator cycle timer, KC-01.

e. Stop Regeneration Gas Cooler, £-101.

“or planned seasonal shutdown, the following additional functions. need to be performed:

a. Shutdown and drain cooling water system.

b. Close turbine fuel and‘starting gas block valves. )

C. Close refrigerant compressor C-101C inlet and discharge block valves and blowdown compressor.

d. Refer to manufacturer's instruction manual and prepare equipment for shutdown period, i.e. , start sump heater, etc.

Vaporization
‘mal shutdown of vaporizers is performed as foliows:
1. Place flow controller to minimum flow position.

2. Close 4" vaporizer inlet fuel block valve. :
3. Push stop button on vaporizer local burner start-stop control panel. This will automatically close vaporizer inlet and outlet valves.

s€asonal shutdown, prepare vaporizer for shutdown per manufacturer's recommendations.

LNG Tank Holding

The LNG tank holding effects only the boil-off compressor, C-102. This equipment is shut down only for repairs or oil changes. The loc.
urnished with a shutdown button. Refer to manufacturer's Instruction manual for shutdown of the unit. .




Qperational- Operational function which will initiate the shutdown system is loss of instrument air pressure.

Fire Detection -The plant is;equibped with a fire sensory loop which when triggered will activate the emergency shutdown
system. ’

The emergency shutdown system operates on 125 volt power. This provides a positive shutdown system unaffected by momentary p
2s or drops. : .

rower Qutage ‘

The plant is provided with an emergency generator to prevent the plant from shutting down due to power outages. The électrical dist
tem has been designed so that on power outages, the emergency generator can carry the feed gas treating and liquefaction load or during

1orization the LNG vaporizer pumps and the vaporizers. The boil-off compressor load will not be covered by the emergency generator durin
ages.

An emergency shutdown will not kil power to the plant lighting system.

Equipment Failure

Major pieces of equipment are furnished with self-contained protective shutdown systems to protect the equipment. The following eqt
be furnished with self-contained protective systems.

1 _No. Description

01T Refrigerant Compressor Turbine Driver

.01C Refrigerant Compressor

.02 ) Boil-Off Compressor

.03 Instrument Air Compressor -
.02A, B&C Vaporizers

01 Regenerator Gas Cooler Fan

-101 ) Cooling Tower Fans

04 H.P. Liquid Refrigerant Pump

wfacturer's literature will describe protective systems.
Fire

The plant is equipped with a pneumatic fire detection system consisting of fusible plugs located as shown on Drawing A1-1F. The syster.
:d will bleed down and in turn, by means of pressure switch PSL-37, alarm and initiate a plant shutdown. :

Dry chemical agents are the only effective means of extinguishing LNG fires. The plant is equipped with dry chemical extinguishing eq
shown on Drawing A1-1F, i .




Attachment I:

List of Emergency Shutdown Buttons




15.0 EMERGENCY SHUTDOWN BUTTONS
INSIDE CONTROL ROOM: ’

1. PLANT SHUTDOWN HS-05 -Shuts down turbine, vaporizers, LNG pumps,

- boil-off compressor, York compressor, inlet gas valve, storage tank-105 outlet
valve, cooling tower fans and pumps, refrigerant pump, regeneration gas
system, Taylor timer, Regen gas cooler.

2. STORAGE TANK SHUTOFF HS-07 -Shuts off LNG exit from ST-iOS, will
cause vaporizers to trip also. ' ‘

3. TURBINE STOP HS-04 -Shuts down turbine, York compressor, inlet gas
valve, refrigerant pump, Taylor timer.

OUTSIDE CONTROL ROOM:
1. HS-10 -At truck loading station stops LNG flow to truck by closing UV-30.

2. HS-12 -At truck loading station shuts down vaporizers, LNG pumps and boil
off compressor.

3. PLANT SHUTDOWN HS-08 -Northeast of scale shuts down turbine,
vaporizers, LNG pumps, boil-off compressor, York compressor, inlet gas
valve, storage tank -105, outlet valve, cooling tower fans and pumps,
refrigerant pump, regeneration gas system, Taylor timer, Regen gas cooler.

4. REFRIGERANT PUMP P-108 -At South end of discharge separator, stop
button will stop turbine, York compressor, inlet gas valve, Taylor timer, Regen
gas system, refrigerant pump. :

5. BOIL-OFF COMPRESSOR -Button on local panel will stop boil-off
compressor.

6. TURBINE PANEL TRIP -Hydraulic Oil Dump Valve inside facing front door
stops turbine, York compressor, refrigerant pump, inlet gas valve, Taylor
timer. : '

7. YORK PANEL STOP -On South side of York compressor stops turbine, inlet
gas valve, refrigerant pump, Taylor timer, York Compressor.

8. LNG PUMP STOP -One button for each of the three pumps on South side of
pumps stops them, stops vaporizers due to minimum flow high temperature
trip.

9. TURBINE PANEL STOP -Button on front panel outside will stop turbine, York
compressor, inlet gas valve, refrigerant pump, Taylor timer, Regen gas
 system. ‘




16.0 VALVES CLOSED IN EVENT OF EMERGENCY

RED VALVES: CLOSE

1. FUEL GAS TO TURBINE -South side of turbine stops turbine, York
compressor, refrigerant pump, inlet gas valve, Regen gas system, Taylor
timer. g

2. FUEL GAS TO VAPORIZERS -One valve to each vaporizer on south side
shuts vaporizer down. '

3. SOLENOID VALVE UV-0O1 -Stops inlet feed gas, 'turbiine, York compressor,
refrigerant pump, Regen gas.

4. SOLENOID VALVE UV-07 -Stops LNG flow out of storage tank and stops
vaporizers. . f

5. BOIL-OFF OUTLET -Stops B.O. compressor with low suction.

6. INSTRUMENT GAS -Next to UV-01 stops gas to controllers and shuts down
turbine, York compressor, refrigerant pump, inlet Regen gas system, gas
valve, Taylor timer.

7. FEED GAS FILTER F-101 -Block valve downstream of F-101 stops flow
through liquefaction section.

8. INLET GAS -At metering station stops flow into plant, turbine, York
compressor, refrigerant pump, Regen gas syste, Taylor timer.

9. OUTLET GAS -At metering station stops flow out of plant, vaporizers, boil-

off compressors. ' '

10. STORAGE TANK INLETS -Three valves cut off flow of LNG into ST-105.
GREEN VALVES: , OPEN

1. EMERGENCY VENT VALVES -HIC-01 PNEUMATIC VALVE -Behind CO,
building on methane line.

2. F-101 EXIT VALVE -North end of F-101 lets methane go to flare stack or
- outlet line. : ;

ORANGE/GREEN VALVES -EMERGENCY VENT VALVES -OPEN -
1. REFRIGERANT SWEEP LINE -Four valves vent to flare stack.

2. HIGH PRESSURE REFRIGERANT DISCHARGE LINE -Four valves vent to flare
stack. To depressurize complete refrigerant system, the following valves must
be open: 24" suction valve, PDIC -70 valve, JT valves, 14" compressor
discharge. .
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ATLANTA GAS LIGHT COMPANY
CHATTANOOGA LNG PLANT

EMERGENCY PROCEDURES

In the event of a major leak 'of'vap_or from the refrigerant system that cannot be easily
stopped: »

1. Shutdown the Refrigerant Compressor.
2. Call Chris Young, Gary Northrup or back up Operator.

- 3. Close all valves in loop to isolate leak. _
(DO NOT WALK THROUGH VAPOR TO WORK)

a. Close Anti-Surge valve in Control Room.

b. Close FV 118 Ref. Liq. Valve in Control Room.

c. Close JT Valves. _

d. Close 24” and 8” Butterflies to Comp. Suction.

e. Close 12”7 Butterfly and Ref. Vapor Line by PDIC 70.
f. Close 14” Butterfly in Compressor Discharge.

4. Vent isolated section to flare header through nearest available vent line.

This procedure will vent the part of the loop associated with the leak as fast as possible
and minimize the quantity of refrigerant vented through the leak.

Revised 5/19/2000 DC




ATLANTA GAS LIGHT COMPANY
CHATTANOOGA LNG PLANT

SAFETY SECTION

FIRE IN SPECIFIC AREAS

1. Leak and Fire on flange to a Vaporizer.
a. Depress nearest I-1 Shutdown. -
b. Notify Chattanocoga Fire Department and Police by dialing 911.
c. Notify Chris Young and Gary Northrup.
d. Direct appropriate fire monitors on surrounding equipment to keep cool.
DO NOT ATTEMPT to EXTINGUISH! DO NOT PUT WATER ON LNG!!
e. Isolate leak..
f. After leak is stopped, extinguish remaining fire with dry chemical.

2. Flange leak with fire in Dehydrator area.

a. Depress nearest I-1 Shutdown. ; .

b. Notify Chattanooga Fire Department and Police by dialing 911.

¢. Notify Chris Young and Gary Northrup. ’

d. Isolate leak if possible. :

e. After leak is stopped, extinguish any remaining fire with dry chemical.

3. After leak is stopped, extinguish any remaining fire with dry chemical.

a. Depress nearest I-1 Shutdown.

b. Notify Chattanooga Fire Department and Police by dialing 911.

c. Direct appropriate fire monitors on surrounding equipment to keep cool.

d. Isolate leak if possible.

e. Make determination if refrigerant loop should be vented to flare stack.

f. Block off Methane feed at feed filter.

g- After leak has been stopped, extinguish any remaining fire with dry chemical.

4. Refrigerant leak and fire between Turbine and Condenser-.

a. Depress nearest I-1 Shutdown.

b. Notify Chattanooga Fire Department and Police by dialing 911.

¢. Direct appropriate fire monitors on surrounding piping and equipment.

d. Isolate leak if possible and vent affected section.

e. Determine if remaining refrigerant loop should be vented, vent if necessary.

f. After leak has been stopped, extinguish remaining fire with dry chemical or water.

5. Electrical Fire at P-108.

a. Depress nearest I-1 Shutdown.

b. Notify Chattanooga Fire Department and Police by dialing 911.
¢. Turn OFF breaker to P-108.

d. Direct appropriate fire monitors on surrounding equipment.

e. Extinguish with dry chemical or CO2.




6. Oil leak with Fire Inside Turbine Building.

a. Depress nearest I-1 Shutdown.

b. Notify Chattanooga Fire Department and Police by dialing 911.
¢. Block off Fuel Gas. ' ‘

d. Turn both AC and DC breakers off to Turbine.

¢. Direct fire mouitor on outside of building but not on leak or fire.
f. Extinguish fire with dry chemical.

7. Fire on or in Cooling Tower.

a. Depress nearest 1-1 Shutdown.

b. Notify Chattanooga Fire Department and Police by dialing 911.

c. Turn breakers off to Cooling Tower fans. :

d. Direct fire monitors on Cooling Tower Pumps.

e. Turn off breakers to Cooling Tower Pumps. -

f. Isolate refrigerant loop in sections. '

g- Determine if there is refrigerant leak into cooling water,

h. Vent section of refrigerant loop leaking to vent header.

i. Extinguish fire in wood part of tower with water.

Jj- Allow any refrigerant leak to burn and keep surrounding area wet. ~ ,

Do not drain water line, this would allow air to getinto line and cause an explosive

situation. :

8. Electrical Fire at the Boil-Off Compressor

a. Depress nearest I-1 Shutdown.

b. Notify Chattanooga Fire Department and Police by dialing 911.
¢. Turn all electrical breakers off to Boil-off area.

d. Extinguish any remaining fire with water, dry chemical or CO2.

9. Oil Fire at Boil-Off Area.

a. Depress nearest 1-1 Shutdown.
- b. Notify Chattanooga Fire Department and Police by dialing 911.
c. Turn all electrical breakers off to Boil-Off Compressor.
d. Block off boil-off suction if possible.
e. When Fire Department arrives, cool sides of LNG Tank and any affected piping.
f. Extinguish fire.

10. Flange or Broken Line Leak with fire at Boil-off Compressor.

a. Depress nearest I-1 Shutdown. 5

b. Notify Chattanooga Fire Department and Police by dialing 911.

¢. Turn electrical breaker off to Boil-off.

d. When Fire Department arrives, cool sides of LNG Tank and surrounding piping.
e. Block off Boil-off suction.

f. Block off downstream of leak or break.

g- DO NOT EXTINGUISH, allow to burn out while keeping surrounding area cool.




11. LNG Leak and Fire at LNG Tank.

a. Depress nearest I-1 Shutdown. :

b. Notify Chattanooga Fire Department and Police by dialing 911.

¢. Turn off electrical breakers to Boil-off LNG Pumps.

d. When Fire Department arrives, direct water on sides of Tank and piping.

DO NOT PUT WATER ON LNG. , :

e. Block all penetration valves if possible.

f. If high expansion foam is available, cover spill and fire with foam and move spill away
from container. :

g- After leak has been stopped, keep Tank, lines and equipment cool while determination
is made to extinguish fire or not. ' ‘

12. Electrical fire in Motor Control Center. (MMCO)

a. Depress nearest I-1 Shutdown.

b. Notify Chattanooga Fire Department and Police by dialing 911. -
c. If possible, throw the Main breaker. ' ‘

d. Use CO2 if available to extinguish fire. If CO2 is not available, use dry chemical.

13. Fire at Transformers.

a. Depress nearest I-1 Shutdown.
b. Notify Chattanooga Fire Department and Police by dialing 911.
c. Call the Electric Power Board to the effect of the fire;
Ask for disconnection at North Hawthorne Street.
d. Direct fire monitor on building to keep cool.
e. Extinguish fire with dry chemical.

14. Fire in Storage Building.

a. Notify Chattanooga Fire Department and Police by dialing 911.
b. Turn electrical power off to buildings.

¢. Direct fire monitors onto buildings.

d. Extinguish with dry chemical and then soak with water.

e. If needed, Shut Plant down.

15. Leak with fire at Meter Station.

a. Depress nearest I-1 Shutdown.
b. Notify Chattanooga Fire Department and Police by dialing 911.
c. Block off our outgoing and incoming lines at driveway east of the plant.
d. Allow leak to burn, cooling piping with Fire Departments water.
e. CGC will close valve appropriate to these lines.
f. Allow leak to burn out and protect surrounding facilities and objects.

Revised 5/23/2000DC




ATLANTA GAS LIGHT COMPANY
CHATTANOOGA LNG PLANT

IN CASE OF EMERGENCY

1. CALL DISPATCHER...423-892-7220
2.ASK DISPATCHER TO INFORM:

LNG Plant Supervisor: Chris Young

Office: 423-624-4843
Cell:  770-315-5208
Pager: 404-776-0954
Home: 423-876-7464

LNG Technology Manager: Gary Northrup

Office: 770-479-2125 Ext. 202
Cell: 770-856-2125
Pager: 404-776-0950
Home: 770-924-2543

Director of LNG Operations: Richard Rogers

Office:  770-479-2125 Ext. 201
Cell: 404-275-9484
Pager:  404-776-0969
Home: = 770-345-7022




ATLANTA GAS LIGHT COMPANY
CHATTANOOGA LNG PLANT

PLANT CALL LIST:

LNG Plant Supervisor: Chris Young

Office: 423-624-4843
Cell: 770-315-5208
Pager: 404-776-0954
Home: 423-876-7464

- LNG Technology Manager: Gary Northrup

Office: 770-479-2125 Ext. 202
Cell: 770-856-2125
Pager: 404-776-0950
Home: 770-924-2543

Director of LNG Operations: Richard Rogers

Office: 770-479-2125 Ext. 201
Cell: 404-275-9484
Pager:  404-776-0969
Home: 770-345-7022

LNG Plant Operators:

Robert McCain
Office: 423-624-4843 Home: 706-866-4687

Norman Jernigan
Office: 423-624-4843 = Home: 423-629-6123 (Private)

Terry Poss
Office: 423-624-4843 Home: 423-867-7855

Riverdale LNG Plant Control Room 770-478-2442 Ext. 412 Location 1300
Cherokee LNG Plant Control Room 770-479-2125 Ext.312 Location 1320
Macon LNG Plant Control Room 912-746-1601 Ext.512 Location 1328

IVC-1
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ATLANTA GAS LIGHT COMPANY
CHATTANOOGA LNG PLANT

SAFETY AND EMERGENCY PROCEDURES MANUAL

- Atlanta Gas Light Company
Chattanooga LNG Plant
3401 N. Hawthorne St.
Chattanooga, TN 37406

Telephone (423) 624-4843
FAX (423) 629-1893

LNG DEMONSTRATION
December 14, 2000

Chris Young, Gary Northrup, Ben Ward gave LNG demonstration to the Hamilton County and Chattanooga Haz-Mat Response
' Teams. :

COPIES OF EMERGENCY MANUAL GIVEN TO THE FOLLOWING

Danny Free
Bruce Jones
AGLC Gas Control
Chattanooga LNG Plant

SAFETY & EMERGENCY PROCEDURES MANUAL

Contingency Plan
LNG Plant Rules and Procedures

Telephone numbers... IVC-1

Fire Water System... IVC-2

Emergency Procedures... IVC-3

Injury to personnel... IVC-4

Fire in Process Area... IVC-5

Brush Fire away from process... IVC-6

LNG Spill... IVC-7

Emergency Shutdown buttons ... IvC-8
Emergency Valves... IVC-9

Procedure to completely turn off Power in Plant. .. IVC-10
Smoking Rules... IVC-11

Pneumatic Fusible Plug Locations... IVC-12
General Monitor Sensor Locations... IVC-13
Fire Control System... IVC-14

Procedure for lighting fire stack pilot... IvC-15
When to flare combustible Gases. - IVC-16...DOT 193.1310(G) (H)
LNG & Refrigerant Spill Containment ... IVC-17
Pad Gas Protection... IVC-18

Fire Extinguisher List... IVC-19

file://D:\Chat Web man uals\safelycmcrgency\safct_vem.htm 4/9/01




Salety and Emergency Manual - Chattanooga LNG Plant

Leak Survey Procedure... IVC-20
General Monitors Gas Sensor Operation... IVC-21
Sources of Possible Safety Hazards ... IVC-22
Dettronics UV Fire Detection System (5)... IVC-23
Plant Emergency Communication... IVC-24
Emergency Radio Procedures... IVC-25
Emergency Contingency Plan... IVC-26

- Safety Related conditions (3)... IvC-27
Security Key List... IVC-28
Security Key Card List... IVC-29 :
Section D -General Information (omitted) (missing)

Page 2 of 25

CHATTANOOGA LNG PLANT

PLANT EMERGENCY COMMUNICATIONS

The LNG Plant Emergency Communication system consist of two radio systems.

The IN-Plant radio system is used for IN-Plant communication between the
four mobile units and one base unit, located in the control room.

control room and the field. This system consists of

CONTINGENCY PLANS

INDEX

1. ontractor List

2.0 Fire in Process Area
3.0 Brush Fire
4.0 LNG Spill

5.0 Refrigerant Vapor Leak

6.0 Injury to Personnel

7.0 Gas Company
Dispatcher

8.0 Fire Department -

8.1 Initial Alarm

8.2 Initial Response

Additional Help Needed

8.5 Communications
8.6 Fire Department At
Scene

file://D\Chat Web man uals\safetvemereencvisafetvern.him

12.2 In Case of Emergency

13.0 K orporate
Personnel

14.0 Report Forms
14.1 Safety Related
Condition Report
14.2 Fire and Police
Department Review

15.0 Emergency Procedures
16.0 Valves Closed in Event

of Emergency

17.0 Procedure to

Compl f mn_Qff All

Power in the Plant

18. moking Rules

19.0 Procedure for Li hting
Flare Stack Pilots

20.0 When to Flare
Combustibie Gases
21.0 LNG 8 Refrigerant
Spill Containment

22.0 Pad Gas Protection
23.0 Fire Extinguisher List

479/
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. " 24.0 Leak Survey
9.0 Police Department Procedur |
10.0 Notification and 25.0 General Monitors Gas
Evacuation ensor ration
26.0 Sources of Possible
11.0 Support Groups Safety Hazards

§ 27.0 Plant Emergen
12.0 Key Plant Personnel Communications

12.1 Local Agencies Phone

Numbers

1.0 CONTRACTORS

CHATTANOOGA GAS COMPANY
CONTRACTORS

(Can Be Used In Case Of An Emergency)

Hiwassee Construction Company, Inc.

Mr. S.D. Newman

996 County Road 20 Home Phone 423-336-2271

Calhoun, Tennessee Home Phone 423-336-2314 (fax & voice)
Mobile Ptione 423-667-0764

Heath Consuttants, Inc.
9030 Monroe Road
Houston, TX 77061

Heath Consuitants, Inc. Mr. Jim Davis

5950 E. Shallowford Road

Chattanooga, TN 37421

Office Phone 423-499-4477 Same Number After Hours Leave Message

Flint Construction Company
Post Office Box 723
Lawrenceville, Georgia 30246
Mr. Ross Eberhardt

Office Phone 423-891-2702
Pager Number 423- 752-8832
H ome Phone 423-375-92232

file://D:\Chat Web manuals\safctycmcrjgcncy\safctyem.hlm 4/9/01

'




- ! |
oalely and kmergency ivianual - Chattanooga LINU ridnt . k’age 40t 25

Flint Construction- Tennessee Division
P.0.Box 31378 1-423-388-3451
Knoxville, TN 37398

Allen Brown

INTERIM MANAGER

Larry Buie

2.0 FIRE IN PROCESS AREA

DEPRESS Nearest accessible EMERGENCY SHUTDOWN BUTTON.

NOTIFY FIRE DEPARTMENT AT 911 OR BY WAY OF FIRST ALERT ‘A‘ BUTTON. _
NOTIFY AGL CENTRAL BY TELEPHONE AT 1-404-584-4477 OR BY CGC RADIOS. °

Make sure FLARE PILOT is burning.

OPEN GREEN VALVES AND GREEN/ORANGE VALVES, CLOSE RED VALVES.

1. wvenr refrigeration system to flare.
OPEN GREEN/ORANGE VALVES.

2. CLOSE natural gas inlet and outlet block valves.
CLOSE RED VALVES and VENT natural gas headers.
OPEN GREEN VALVES.

3. CLOSE boiler fuel gas valves - CLOSE RED VALVES.
4. cLosE all block vaives to LNG STORAGE TANK.
CLOSE RED VALVES

LA LN

[y

COOL affected equipment with water.
Attempt to EXTINGUISH FIRE.
RESIDENTIAL ALARM must be sounded in the event that the fire is endangering the LNG STORAGE TANK.

bl

3.0 BRUSH FIRE AWAY FROM PROCESS AREA

1. DEPRESS nearest EMERGENCY SHUTDOWN BUTTON.
2. NOTIFY‘FIRE DEPARTMENT AT 911 OR BY WAY OF FIRST ALERT 'A' BUTTON.
3. NOTIFY AGL CENTRAL BY TELEPHONE 1-404-584-4477 OR BY CGC RADIOS.
4. Attempt to EXTINGUISH FIRE.
5. 1f, FIRE CANNOT BE CONTROLLED, follow procedure under “FIRE IN PROCESS AREA " starting with Step 4.

6. RESIDENTIAL ALARM must be sounded in the event that the fire is endangering the LNG STORAGE TANK.

file://D:\Chat Web man uals\safctyemergency\safetyem.htm 4/9/01
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4.0 LNG SPILL

DEPRESS nearest accessible EMERGENCY SHUTDOWN BUTTON.

NOTIFY FIRE DEPARTMENT AT 911 OR'BY WAY OF FIRST ALERT 'A' BUTTON.
NOTIFY AGL CENTRAL BY TELEPBONE AT 1-404-584-4477 OR BY CGC RADIOS.
SOUND RESIDENTIAL ALARM.

Make sure FLARE PILOT IS EXTINGUISHED.

CLOSE RED VALVES, OPEN GREEN VALVES.
CLOSE natural gas inlet and outlet block valves.
CLOSE RED VALVES and vent natural gas headers.
OPEN GREEN VALVES. .

7. CLOSE all block valves to LNG STORAGE TANK.
CLOSE RED VALVES. -

OOk wWN =

5.0 VAPOR LEAK FROM REFRIGERANT SYSTEM : )

In the event of a major leak from the refrigerant system that cannot be easily stopped:

1. SHUTDOWN REFRIGERANT COMPRESSOR

2. call Chris Young and Ben Ward.

3. Close all valves in loop to isolate leak- DO NOT WALK THROUGH VAPOR!
Close anti-surge valve in control room.

Close FV 118 Ref. Liq. Valve in control room.

Close JT Valves.

Close 24" and 8" butt_erﬂies to compressor suction.

Close 12" butterfly and refrigerant vapor valve by PDIC 70.

COrwNp

- Close 14" butterfiy valve in compressor discharge.

4. Vent isolated section to flare header through nearest avaitable vent line.

This procedure Wili vent the part of the loop associated with the leak as fast as possible and minimize the quantity of
refrigerant vented through the leak.

[rp— = A — emmome et s e L R [

6.0 INJURY TO PERSONNEL

1. Request Ambulance, Dial 911

2. Notify Chris Young and inform as to type and severity of injury.

3. Administer First Aid in cases of stopped breathing, shock, severe bleeding and minor burns. Qualified medical personnel
should attend to other injuries.

7.0 KEY PERSONNEL IN NOTIFICATION PROCEDURE

file://D:\Chat Web manuals\safetyemergency\safetvem. htm : 4/9/01
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METER/REGULATOR REPAIRMEN

Lee Bradford, Box 79, Highway 60, Birchwood, TN 37308 476-7221
William Kesley, 3917 Pattentown Road, Ooltewah, Tn 37363 892-6653
Dewayne Price, 8523 Maplewood Trail, Ooltewah, TN 37363 855-5043
Ollie Womack, 310 Spring Street, Rossville, GA 30741 706-866-3210

TELEMETRY

Kim Gregory, 145 Benton Station Road, Benton, TN 37307 338-8549

STOREROOM

Lorne Buck, 7621 Cove Ridge Road, Hixson, TN 37343 842-8524

ERVICE SUPERVISOR

Bruce Jones, 6220 Shallowford Rd. #268, Chattanooga, TN 37421 855-1367

ERVICEMEN

Kelly Atkins, P.0. Box 879, Soddy Daisy, TN 37379 332-0370

David Bacastow, 1624 Keeble Street, East Ridge, TN 37412 867-2132
Michael Bingham, 9226 Lakewood Circle, Soddy Daisy, TN 37379 842-6627
Darrell Blancett, 687 Charbell Street, Hixson, TN 37343 843-2836

Kenny Hickman, 191 Driftwood Drive, Chickamauga, GA 30707 375-4377 -
David Hicks, 7727 Tippi Lane, Ooltewah, TN 37363 238-7398

Keith Kincer, 3920 Umbarger Lane, Signal Mountain, TN 37377 886-3926
James W. Little, 353 Warren Drive, Chattanooga, TN 37419 825-0557
Gary Sivley, 1701 Sivley Trail, Signal Mountain, TN 37377 886-6745

Mark Smith, 55 Polk Circle, Fort Oglethorpe, GA 30742 706-866-2784
Perry Stephens, 7701 E. Village Lane, Hixson, TN 37343 842-0649

Page 6 of 25

8.0 FIRE DEPARTMENT RESPONSE

8.1 INITIAL ALARM:

1. Abparatus would respond via normal routes:

Wisdom Street to North Hawthorne Street.

2. Alternate route as follows:

Stuart Street to Wilder Street to North Hawthorne étreet.

8.2 INITIAL RESPONSE:

1. Deputy Chief at scene on initial response would enlist éssistance of key personnel in
evaluating situation.

2. Deputy Chief in charge of initial response would evaluate conditions and determine the need

file://D\Chat Web manuals\safetvemereenc\isafetvern him
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for add}tional help in the form of fire fighting equipment and personnel, along with supportive

groups such as: Police, ambulances, hospitals, Civil Defense, etc.

8.3 IF ADDITIONAL HELP IS NEEDED:

1. Deputy Chief would order additional alarms struck. He would advise fire alarm of conditions.

2. Police would be ordered to scene to establish fire lines and to assist in evacuating occupants
from the area.

3. Public utilities would be ordered to the scene to shut off gas and electric services to the area,
if necessary .

4. Civil Defense and hospitals are to be alerted as appropriate.

8.4 ACTIONS TO BE TAKEN:

1. If fire is present, fog and water spray curtains would be set up to protect exposures.
2. If necessary to extinguish fire, dry chemical powder would be utilized.

3. If vapor cloud is present, water fog and spray would be used to break up and disperse cloud -
~starting with downwind side.

4. Notify and evacuate occupants from area --staring with downwind‘ side.

5. Notify Airport Air Traffic Control tower to alert éircraft to avoid flights over this area.
6. Notify Southern Railroad, L & N Railway and belt fine to delay rail traffic in area.

7. Shut off source of ignition in area. |

8. Establish lines to keep curious onlookers out of area.

9. Police Department to set up details at main thoroughfares to prevent all but necessary
emergency vehicles and personnel from entering area.

8.5 COMMUNICATIONS:

1. Fire Department and Policy Department radio frequencies would be main source. of
communication.

2. Communications would be achieved through Fire Department and Police Department vehicle
radios and walkie-talkies.

3. The Chief of the Fire Department's vehicle would be used as the Command Post. (Distinctive
pennant would be placed on this car).

4. In absence of the Chief of the Fire Department, the Deputy Chief's vehicle would be used as
Command Post.

8.6 FIRE DEPARTMENT PERSONNEL AT SCENE:

1..Set up equipment and operate same.
(@) To protect exposures
(b) To disperse vapor cloud

(¢) To extinguish fire

file://D:\Chat Web manuals\safetyemergency\safetyem.him 4/9/01
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2. Assist in evacuating occupants from area --starting with downwind side.

9.0 POLICE DEPARTMENT

1. Set up lines as established by the Fire Department.

2. Prevent all curious onlookers from entering the area.

3. Dispatch ambulance to the scene.

4. Alert Burn Center, local hospitals, Civil Defense, etc. as may be required.

5. Call'in Auxiliary Policy, if necessary. ) -

6. Assist in evacuating occupants from area --downwind side first --in accordance with the detailed procedures
set forth in this plan. :

10.0 NOTIFICATION AND EVACUATION OF OCCUPANTS IN THE EVENT OF AN INCIDENT
AT THE CHATTANOOGA GAS COMPANY'S LNG PLANT

EXECUTION QF PLAN:

Upon notification from the Fire Department that the area is to be evacuated, the Police Department would take the following
actions:

1. Police cruisers would respond to the area and alert occupants by means of cruiser P. A. systems and
bullthorns --starting with the downwind side first.

2. Traffic would be stopped at appropriate thoroughfares leading into the area. (Only emergency vehicles and .
authorized personnel would be permitted to enter the area).

3. Auxiliary Police (if needed) would be activated.

4. Occupants of area would be directed to assembly areas for evacuees.

5. Police Department would keep traffic lanes leading out of area clear of vehicles for evacuation purposes.
6. Ambulances would be utilized for bed-ridden or inform patients.

7. Ambulances would be requ'ested to the scene by radio.

11.0 SUPPORT GROUPS

file://DAChat Web man uals\safetyemergency\safetyern.htm 4/9/01
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As the need for other emergency support groups arises, at the scéne of an emergency, determination of the need rests with
the Chief Fire Officer at the scene. The Police Department responds to all emergencies that require the presence of the Fire
Department. »

Requests for support groups are made by the Chief Fire Officer at the scene via Fire Department radio. Fire alarm operators
have access to names and emergency telephone numbers of support groups and key personnel.

Upon the arrival of the support groups at the scene of the emergency, members in charge of said groups wil report to the
Chief Fire Officer at the scene and await his instructions. )

Notification and dbispatchingof ambulances is attended to by the Police Department.

Hospitals are notified in advance that patients are being taken to their installation. If possible, the type of injury is relayed to
the hospital while ambulance is en route. :

12.0 PLANT CALL LIST

LNG Plant Supervisor: Chris Young

Office: 423-624-4843
Cell: 770-315-5208

Pager: 404-776-0954
Home: 423-554-4188

LNG Production Manager: Gary Northrop

Office: 770-479-2125 Ext.202
Cell: 770-856-2125

Pager: 404-776-0505

Home: 770-924-2543

Director of LNG Operations; Richard Rogers

Office: 770-479-2125 Ext. 201
Cell: 404-275-9484

Pager: 404-776-0969

Home: 770-345-7022

LNG Plant Operators:

Robert McCain )
Office: 423-624-4843
Home: 706-866-4687

Norman Jernigan

Office: 423-624-4843

Home: 423-629-6123 (Private)
Cell: 423-447-7756

Terry Poss
Office: 423-624-4843
Home: 423-867-7855
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Riverdale LNG Plant Control Room 770-478-24432 Ext.412 Location 1300
Cherokee LNG Plant Control Room 770-479-2125 Ext.312 Location 1320
Macon LNG Plant Control Room 912-746-1601 Ext.512 Location 1328

12.1 LOCAL AGENCIES TELEPHONE NUMBERS

- FIRE DEPARTMENT. -AMBULANCE...911
POLICE DEPARTMENT...911
ELECTRIC POWER BOARD,..423-629-3244
TENNESSEE AMERICAN WATER COMPANY...423-267-0021

AFTER 5:00 PM OR SATURDAY, SUNDAY, & HOLIDAYS...423-266-3006

CHATTANOOGA-HAMIL TON COUNTY AIR POLL UNON BUREAU ...423-867-4320
WEATHER BUREAU (PERSON)...423-892-3747 ‘

(RECORDING )...423-855-6490

12.2 IN CASE OF EMERGENCY

1.CALL DISPATCHER...423-892-7220

2.ASK DISPATCHER TO INFORM:

LNG Plant Supervisor: Chris Young

Office: 423-624-4843
Cell: 770-315-5208

Pager: 404-776-0954
Home: 423-554-4188

LNG Praduction Manager: Ben Ward

Office: 770-478-2442 Ext. 203
Cell: 404-275-9485

Pager: 404-776-0953

Home: 770-251-4180

LNG Technology Manager: Gary Northrop

Office: 770-479-2125 Ext. 202
Ceil: 770-856-2125

Pager: 404-776-0950

Home: 770-924-2543

Director of LNG Operations: Richard Rogers

Office: 770-479-2125 Ext. 201
Cell: 404-275-9484

Pager: 404-776-0969

Home: 770-345-7022
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13.0 KEY CORPORATE PERSONNEL

Buck Comer 423-316-0913
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Interim Manager

Danny Free 174 Jenkins Road Cleveland, TN 37320 614-0323

Bruce Jones 6220 Shallowford Road, Chattanooga, TN 37421 855-1367
Riverdale LNG Plant Control Room 770-478-2442 Ext. 412 Location 1300
Cherokee LNG Plant Control Room 770-479-2125 Ext. 312 Location 1320

Macon LNG Plant Control Room 912-746-1601

Ext.512 Location 1328

Page 12 of 25

14.0 REPORTS

14.1 Safety Related Condltlon Report - Printable version

{safetycondition.doc)

Chattanooga Gas Company

811 Broad Street
Chattanooga, TN 37402

Date:

Submitted
By:

Title:

Tel. No:

Report
No:

Person who Determlned

That the Condition Exists:

Name:

Title:

Business
Phone:

Date condition was first
determined to exist:

Location of Condition:

Date condition discovered:

Chattanooga Gas Company LNG Facility
3401 North Hawthorne
Chattanooga, TN 37406 tel:423-624-4843

Description of Condition:

How discovered:

file://D:\Chat Web man uals\safetvemereencvisafetvem.him
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Safety Affect:

Corrective Action Taken:

Corrective Actidn Pianned:

Yes /

Additional Information No

|No. of Pages attached:

14.2 Fire and Police Department Review - Printable version

(firepolreview.doc)

Date - Representatives

Comments

3-2- |[Fire Chief Day and Stan
93 Williams

{Discussed new fencing and
plant lighting

15.0 EMERGENCY SHUTDOWN BUTTONS - Printab_!ﬂg__\gggsj,g_gh_(emerqshutbuttons.doc)

INSIDE CONTROL ROOM:

1. PLANT SHUTDOWN HS-05_-Shuts down turbine, vaporizers, LNG pumps, boil-off
compressor, inlet gas valve, storage tank-105 outlet valve, cooling tower fans and

compressor, York
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regeneration gas system, Taylor timer, Regen gas cooler.
2. STORAGE TANK SHUTQFF HS-07 -Shuts off LNG exit from ST-105, will cause vaporizers to trip also.

3. TURBINE STOP HS-04 -Shuts down turbine, York compressor, inlet gas valve, refrigerant pump, Taylor
timer.

OUTSIDE CONTROL ROOM:
1. HS-10 -At trﬁck loading station stops LNG flow to truck by closing UV-30.
2. HS-12 -At truck 'vloading station shuts down vaporizers, LNG pumps and boil off compressor.

3. PLANT SHUTDOWN HS-08 -Northeast of scalé shuts down turbine, vaporizers, LNG pumps, boil-off
compressor, York compressor, inlet gas valve, storage tank -105, outlet valve, cooling tower fans and pumps,
refrigerant pump, regeneration gas system, Taylor timer, Regen gas cooler. :

4. REFRIGERANT PUMP P-108 -At South end of discharge separator, stop button will stop turbine, York
. compressor, inlet gas valve, Taylor timer, Regen gas system, refrigerant pump.

5. BOIL-OFF COMPRESSOR -Button on local pane! will stop boil-off compressor. _

6. TURBINE PANEL TRIP -Hydraulic Oil Dump Valve inside facing front door stops turbine, York compressor,
refrigerant pump, inlet gas valve, Taylor timer.

7. YORK PANEL STOP -On South side of York compressor stops turbine, inlet gas valve, refrigerant pump,
Taylor timer, York Compressor.

8. LNG PUMP STOP -One button for each of the three pumps on South side of pumps stops them, stops
vaporizers due to minimum flow high temperature trip: .

9. TURBINE PANEL STOP -Button on front panel outside will stop turbine, York compressor, inlet gas valve,
refrigerant pump, Taylor timer, Regen gas system. :

16.0 VALVES CLOSED IN EVENT OF EMERGENCY - Printable version
(valvesclosedinemerg.doc)

RED VALVES: CLOSE

1. FUEL GAS TO TURBINE -South side of turbine stops turbine, York compressor, refrigerant pump, inlet gas
valve, Regen gas system, Taylor timer.’

2. FUEL GAS TO VAPORIZERS -One valve to each vaporizer on south side shuts vaporizer down..

3. @LENOID VALVE UV-01 -Stops inlet feed gas, turbine, York compressor, refrigerant pump, Regen gas.

4. SOLENOID VALVE UV-Q7 -Stops LNG fiow out of storage tank and stops vaporizers.

5. BOIL-OFF QUTLET -Stops B.O. compressor with low suction.

6. INSTRUMENT GAS -Next to UV-01 stops gas to controllers and shuts down turbine, York compressor,
refrigerant pump, inlet Regen gas system, gas valve, Taylor timer.

7. EEED GAS FILTER F-101 -Block valve downstream of F-101 stops flow through liquefaction section.
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8. INLET GAS -At metering station stops flow into plant, turbine, York compressor, refrigerant pump, Regen gas
syste, Taylor timer. :

9. QUTLET GAS -At metering station stops flow out of plant, vaporizers, boil-off compressors.
10. STORAGE TANK INLETS -Three valves cut off flow of LNG into ST-105.

REEN VALVES: OPEN

1. EMERGENCY VENT VALVES -HIC-01 PNEUMATIC VALVE -Behind €O, building on methane line.

2. F-101 EXIT VALVE -North end of F-101 fets methane go to flare stack or outlet line.
ORANGE/GREEN VALVES -EMERGENCY VENT VALVES -QPEN -

1. REFRIGERANT SWEEP LINE -Four valves vent to flare stack.

2. HIGH PRESSURE REFRIGERANT DISCHARGE LINE -Four valves vent to flare stack. To depressurize complete
refrigerant system, the following valves must be open: 24" suction valve, PDIC -70 valve, JT valves, 14"
compressor discharge. =

17.0 PROCEDURE TO COMPLETLEY TURN OFF ALL POWER IN THE PLANT

1. Turn off breaker to Boil-off Co;"npréssor.
2. Turn cff breakers labeled: MCC-A

Main
3. Turn off breakers labeled: MCC-A

»Normal Feed
4. Turn off all switches in panel labeled: DCP-1

125 volt DC
Power Distribution Panel

5. Turn off breaker at Emergency Generator: EG 101

6. Turn off breaker at Emergency Generator: EG 102
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18.0 SMOKING RULES

Smoking is NOT permitted within the LNG Plant boundary except in the Designated Area. The plant area is well posted with
"NO SMOKING" signs to remind and alert anyone entering the property that No Smoking is allowed.

The Plant Supervisor and the operator on duty are charged with the responsibility of seeing that these rules are followed and
have the authority to evict anyone not complying with these rules.

19.0 PROCEDURE FOR LIGHTING FLARE STACK PILOTS - Printable version
(flareproced.doc) ‘

1. Start second instrument air compressor.

2. Open valves "A" and "B" for straight through flow. This will operate Pilot No.1.

3. Open valves "C" and “.G." This is fuel for pilots.

4. Open valve "D" and set at 10 psig (air). Open valve "E* and set at 10 psig (gas).

5. Purge two to three minutes with this gas-air mixture.

6. Push switch "F" spark to light mixture. Do not hold switch in. Push and release quickly.
7. Repeat steps S & 6 until pilot lights.

8. If pilot still does not light, change air pressure slightly. and repeat steps 5 & 6.

9. After pilot No.1 is lit, close valve "A".and repeat steps 5 and 6. This will light pilot No.2.
10. When pilot No.2 is lit, close valve "B" and repeat steps 5 and 6. This will light pilot No.3.
11. After pitots are lit, materials to be burned can be admitted to the flare stack.

In case of an emergency, the second air compressor does not have to be started nor does more than one pilot.have to be
lighted.

20.0 WHEN TO FLARE COMBUSTIBLE GASES - Printable version (flarecombust.doc)
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18.0 SMOKING RULES

Smoking is NOT permitted within the LNG Plant boundary except in the Designated Area. The plant area is well posted with
“NO SMOKING" signs to remind and alert anyone entering the property that No Smoking is allowed.

The Plant Supervisor and the operator on duty are charged with the responsibility of seeing that these rules are followed and
have the authority to evict anyone not complying with these rules.

19.0 PROCEDURE FOR LIGHTING FLARE STACK PILOTS - Printable version
(flareproced.doc)

1. Start second instrument air compressor.

2. Open valves "A" and “B" for straight through flow. This wiil operate Pilot No.1.

3. Open valves "C" and "G." This is fuel for pilots.

4. Qpen valve "D" and set at 10 psig (air). Open vaive "E" and set at 10 psig (gas).

5. Purge two to three minutes with this gas-air mixture.

6. Push switch “F" spark to light mixture. Do not hold switch in. Push and release quickly.
7. Repeat steps 5 & 6 until pilot lights.

8. If pflot still does not tight, change air pressure slightly and repeat steps 5 & 6.

9. After pilot No.1 is lit, close valve "A" and repeat steps 5 and 6. This will light pilot NQ,Z.
10. When pil‘ot No.2 is lit, close valve "B" and repeat steps S and 6. This will light pilot No.3.
11. After pilots are lit, materials to be burned can be admitted to the flare stack.

In case of an emergency, the second air compressor does not have to be started nor does more than one pilot have to be
lighted.

20.0 WHEN TO FLARE COMBUSTIBLE GASES -_Printable version (flare ombust.doc)
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It should not be necessary to flare refrigerants or vent methane during normal operations. On occasion when a vessel or line'is
cleared generally to perform maintenance or in emergency situations, the wasted refrigerants must be discharged to the
atmosphere through the flare stack. The heavier than air components such as the isobutanes and isopentanes tend to remain
close to the ground before being dispersed, causing a potential fire hazard. To prevent this possibility, controlled venting to the
flare stack and subsequent ignition at the top is used to destroy these hazardous materials. :

During the venting proéedure careful monitoring of the surrounding areas by a qualified operator must be performed with a
portable MSA Explosimeter to detect and prevent any buildup of hazardous gases at ground level.

21.0 LNG & REFRIGERANT SPILL CONTAINMENT - Printable version (Ingreferspill.doc)

Within the perimeter of the boundaries of the Chattanooga Gas Company LNG plant a set of dikes has been constructed to
contain any spill of LNG or refrigerant. :

A large dike surrounds the LNG storage tank. The area enclosed by this dike will contain the entire capacity of the LNG storage
tank. .

About midway at the west side of the dike a pump has been installed to remove any rain water collected within this area. This
pump P-104 has a capacity of 1500 gallons per minute. It sits in a concrete sump to which all the rainwater drains, has a
manual drip oiler for packing lubrication, and pumps the water through the side of the dike via an 8" line. This pump should be
operated during daylight hours whenever water has accumulated. The diked-in area should be kept free of any accumulation of
water. .

To operate this pump the following steps should be taken:

1. Check the breaker to be sure it is engaged and depress the reset button.

2. Add tubricating oil to the oil reservoir. Presently we are using Texaco Regal Foil.
3. Manually set packing oiler to drip 5-10 drops per minute.

4. Open slide gate on the discharge side of the dike.

5. Start pump.

Pump out as much water as possible but make every effort to turn it off before it starts to cavitate or pick up stones and
gravel.

When complete, turn off pump and oiler and close slide gate when water stops draining from the line.

The liquefaction, vaporization and truck loading areas are also contained to prevent any LNG from leaving the plant. A valve in
the northeast ditch is ranually controlled to remove the water in this ditch, but to contain any LNG spiil. In dry weather when
there is no blowdown from the cooling tower this valve should be kept closed. It should be opened only far enough to allow
only water to pass through the opening in the valve.

At the southeast section of the vaporization area is a small 2" drain valve that is used to remove any water from this area. This
valve should always be kept closed except when actually draining water. :
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The truck loading scale has a drain valve close to the édu‘théést drain ditch. It too should only be opened to drain the water
from the scale pit. )

Under no ci‘rcu‘mstances should the NE, SE or scale drain be opened while loading tank trucks or vaporizing.

22.0 PAD GAS PROTECTION

The LNG tank pad gas system has been placed in operation.

Pad gas either from the B.O. compressor discharge or the incoming gas line will admit gas to the LNG tank to prevent a
vacuum in this tank. ‘ b

Pressure controller 15 is set to admit gas from the B.O. compressor when the pressure in the LNG tank falls to 0.21 psig.
Pressure controller 16 is set to admit plant incoming gas when the préssure in the LNG tank falls to 0.18 psig.

The LNG tank pressure is transmitted through pressure transmitter 13. Before any repairs are made to this transmitter,
associated piping or the valve close to this transmitter the block valve upstream of PC 15 and the block vaive near UV-01 from
the incoming gas line must be closed. If this is not done, gas will enter the LNG tank.

Unless the LNG tank is completely emptied, the pad gas system should never allow gas into the tank since the pressure should
never fall to 0.21 psig. )

IVC-19

23.0 FIRE EXTINGUISHER LIST

No. Location Size | Brand Type Pressure

1. Control Room v 30# | General | Dry 195#
Ansul Chemical :

2. Control Room Corridor I 10# Ansul Halon 1211 | 100#
Ansul Halon 1211

3. Behind Control Panel 10# || Ansul Halon 1211 | 100#
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4, lhstrument Shop 10#
S. Maintenance Shop 30#
6. Motor Control Room 30#
7. Motor Control Room 10# -
8. East End EG-101 104#
9. Portable Welder 30#
10. | Storage Buildi‘ng 20#
11. | Oil Barrel Storage Containment 30#
12. | Truck Loading Dock 20#
13. | Truck Loading Dock 300#
14. | Boiler Building -West Door 30#
15. | Boiler Building 125#
16. | Boiler Buildihg -East Door 30#
17. | North of Cold 20#
18. | North of York Compressor 30#
19. | North of G.E. Turbine 1254
20. West of Turbine 20#
71 | West of Refrigerant Pump 20#
29 | South of Dehydrators 20#
23 | LNG Pump Switches 30#
A Top of LNG Tank 104#

Kiddle
Ansul
Kiddle
Ansul
Ansul
Ansul
Ansul
Ansul
Ansul -
Amerex
Ansul
Ansul
Ansul
Amerex
Ansul
Ansul
Ansul
Kiddle
Ansul
Ansul
Ansul
Kiddle
Ansul
Ansul
Ansul
Ansul
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Dry
Chemical
Dry
Chemical
Halon 1211
Dry '
Chemical
Dry
Chemical
Dry
Chemical

Dry

1 Chemical

Dry
Chemical
Dry
Chemical
Dry
Chemical
Dry
Chemical
Dry
Chemical
Dry
Chemical
Dry .
Chemical
Dry
Chemical
Dry
Chemical

Dry

i Chemical

Dry
Chemical
Dry
Chemical
Dry '
Chemical
Dry
Chemical
Dry
Chemical

M.
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100#

Canister
2354#
100#
195#
Canister
Canister
Canfster
Canister

2000#
Canister

240#
Canister
195#
Canister
240#
Canister
Canister

Canister
235#

Canister
Canistér
Canister

195#

AB
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i B | ‘\ LCJ;lY al Canister
25 | Compressor Building -East Door | 30# D emica |
£ C[% mical Canister
26. | Compressor Building -South Door | 30# D
. v Canister
Chemical
Tractor - 10# Dry _
27. Chemical Canister
| Southwest Corner of Vaps. (G.L) | 20# Dry
28. ) . Chemical
Westside Vaporizers (2nd Level) | 30#
> | Westside Vaporizers (3rd Level) | 20#
30| EG-102 Building -West Door 304
31.
IvC-20

24.0 LEAK SURVEY PROCEDURE

Leak detectors are in service to cover the various process and I storage areas. These detectors continually monitor all sections
of the plant where an explosive mixture might accumulate and give an alarm when combustibles are detected.

To augment these sensors and alarms the following leak survey procedure will be used:

Each week, and/or immediately if a leak is suspected, the operator will make a leak survey with the plant's portable
combustible gas indicator. See operating instructions on the MSA Explosimeter case.

The following areas will be Covered in each and every survey:
1. Control room office

2. Behind contrgl room panel board

3. Electrical switch gear room

4. Emergency generator

S. Vapor.izer area

6. LNG pump area

7..Boil-off compressor area
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8. Cold box area

9. D104 area

10. Refrigerant compressor and seal gas system area

11. Turbine area

12. Truck loading area

13. Dehydréto.r and orbit valve area

14. Refrigerant storage area

15. D105 and refrigerant condenser area

16. Atop cooling tower
The general areas will be checked and specific attention given to valve packings, pipe connections, cabinets, efc.
Minute leaks where suspect may more readily be found using the soap bubble tes.t.

If any indication of a combustible mixture is indicated, the operator shall pinpoint the source and make necessary repairs to
stop the escaping gas. ) :

All-leaks found are to be logged in the plant logbook indicating the area, percent combustible and the repair procedure
followed.

Record in‘the proper place on the yearly checklist sheet in the Maintenance Procedures Manual.

' 25.0 GENERAL MONITORS GAS SENSOR QPERATION

The. LNG plant is equipped with sensors to detect the presence of hydrocarbons in the atmosphere at various locations.

equipped with a yel!'ow warning indicator light which lights at about 35% and a red indicator light which registers at
approximately 55%. The plant' annunciator horn alarms at 35%. Both the sensors and monitors are recalibrated at least twice
@ year with 50 5% LEL methane gas.

The large monitor senses ten locations in the plant area as indicated on the front panel.
One of the two-point monitors indicates the hydrocarbon concentration behind the panel board and in the switch gear room.

The other two-point monitor senses the hydrocarbon concentration in the box surrounding the LNG pump cable air gap and the
concentration in the air intake duct to the control room gas heater.

Any reading above zero on the monitors should be quickly investigated for detection of methane. LNG or refrigerant leaks. It
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should be noted that high winds will create false readings on "th'é monitor.

The sensor in the gas heater air duct upon sensing 50% LEL will energize a solenoid in the gas fine to the heater cutting off the
gas supply. The pilot should not be relighted until after a complete investigation is made and corrective action taken,

IVC-22

26.0 SOURCES OF POSSIBLE SAFETY HAZARDS

The Chattanooga Gas Company's LNG Peak Shaving Plant was constructed in accordance with all state, federal and local rules
and ordinances in effect in 1972.

All accepted standards were used for this type plant and its equipment. Since that time it has been updated as new regulations
from any of the agencies have come into effect.

The plant was designed as a “Fail Safe" operation to prevent injury and damage to equipment. Should any of the equipment
fail or any temperatures or pressures go beyond a predescribed range, well within a dangerous limit, the plant or portions
thereof will automatically shut down with the proper action taken by the instrumentation.

The following is a list of hazards the operator should be aware of and be able to cope with during his tour of duty. It is by no
means intended to cover every conceivable specific and individual circumstance. This list is to be used as a checklist defining
broad categories wherein lie particular potentials for safety hazards.

1. Earthquake -The LNG storage tank is designed to withstand zone two quakes. Should one occur, the plant
should be shut down immediately, and complete assessment of damage made.

2. flood - The Tennessee Valley Authority has bdilt a series of dams on the Tennessee River to eliminate
flooding of low lying areas by controlling the discharge through the gates.

3._Extreme weather conditions -

A. Windstorm -The LNG storage tank is designed to withstand 100 MPH winds. Flying objects
may cause injury or damage to any of the equipment on the plant.

now, Hail and Ice -A snowload of 25 PSF has been designed into the LNG storage tank. The
weight of snow and ice may cause breakage in pipes and electrical lines.

C. Heat - Extreme heat from daytime temperatures, welding, poor insulation, heat produciﬁg
equipment, direct sunlight and fire may cause rapid expansion of gases and subsequent rupture
of pipes and vessels.

D. Rain - The water from excessive rainfall over a prolonged period of time can be controlled by
opening the plant dike drains. A sump pump in the LNG storage tank dike is used to remove the
water from this area. Should the pump fail or not carry the load, the valve to the outlet line
may be opened. )

4. Nuciear Radiation - Possible sources include foreign and domestic nuclear testing, attacks by foreign
countries, accidents to carriers, x-rays, and local nuclear energy plants. Operators should be aware that x-rays
of pipe, vessels and associated welds constitute a health hazard and personnel should stay clear of these areas
when this work is being performed. Radiation and fallout are generally carried by prevailing winds and water,
vegetables and animal foods must be carefully monitored befare ingesting. In the event of possible radiation,
evacuation procedures will be initiated and the operator will shut down the plant and immediately go to the
nearest fallout shelter. ' )

5. Planes - Aircraft must maintain an altitude of at least 1500 feet above ground level in congested areas in the
City of Chattanooga. Because of the hilly terrain, it is unlikely that any will come this close. The LNG plant is
not in an air restricted corridor and aircraft are allowed to fly over the plant. The possibility exists that planes
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or missiles might drop from the sky.

‘ 6. Firearms - Firearms are forbidden on plant property. The City of Chattanooga also has a firearms faw
forbidding the discharge within city limits but it is not strictly enforced. Hunters or persons likely to discharge
weapons on adjoining property should be reported to the local police immediately. .

7. Noxious Gases -These may be a result of accident from industry in the vicinity or accident to rail or tmck
shipments. It is always good to be constantly aware of wind direction so that escape to the upwind or
crosswind direction is possible.

In-plant hazards may be the result of leakage or spillage of natural gas or LNG and refrigerant.
Fumes from natural gas, LNG, Nitrogen, Ethylene and Propane tend to rise. The fumes from
isobutane and isopentane are heavier than air and tend to hover at ground level before being
dispensed. The most common problem is suffocation due to the lack of oxygen although
ethylene is anesthetic.

8. Sabotage - Damage to plant property, equipment, and personnel may be the result of riots, picketing,
vandalism and malicious mischief. Personne! should always be on guard against any disturbance or damage
and report it immediately. :

9. Explosion - This is the result of excess pressure causing rupture of a pipe or vessel. It may be caused by a
slow buildup of pressure or fire causing a rapid expansion of gases confined in an enclosed area. LNG trapped
between valves that do not have thermal relief between the valves can cause a rupture as it warms up and
expands. ) . :

10. Bites - Insect, snake, and animal wounds should be treated as soon as possible. The possibility that
physical or mental processes may be impaired always exists.

11. Deterioration - Corrosive chemicals are not used on the plant nor is there more than a normal corrosive
atmosphere. Normal atmospheric corrosion and corrosion in the plant's water systems are a constant source of
concern and the operator should be aware of the consequences. .

hanical Accidents - Common causes are card, trucks, other motorized vehicles, lawn mowers, use of
improper tools and equipment or in unsafe conditions, and falling objects. All these may cause damage to
equipment and personnel or cause spark-produced fires.

13. Burns - Insulation is provided at normally accessible places to provide personnel protection from hot and
cold cryogenic lines and equipment. If care is not exercised, contact can be made with exposed surfaces not
insulated.

14. Leaks - Thorough routine inspections carefully using the senses of sight, smell and hearing will detect liquid
and vapor leaks. Use of an explosimeter and/or soap bubbles will help to pinpoint the exact source of the leaks.
Most leaks will occur at interconnections of pipes, vessels, Instrumentation and valve and pump packings. They
may be caused by corrosion, improper use of materials, loose connections, vibration, weld stress, and thermal
shock caused by a sudden increase or decrease in temperature. Care must be taken to slowly cool down LNG
lines.

15. Suffocation - Aside from entering an open area of fumes, the most common cause is entering vessels
containing insufficient oxygen. In such cases the individuals become weak, sleepy and/or lightheaded before
passing out due to the lack of oxygen in the bloodstream. Before entering any vessel it should be thoroughly
purged with air and tested for sufficient oxygen. A constant supply of air should be provided while inspection or
repairs are made. A safety harness or rope should be attached to the individual with enough manpower
provided to pull the individual to safety should the need arise. ’ )

16. Electrical - These hazards may be the result of lightning, alternating current, direct current, and static
electricity. Insulation breakdown, switches, contact points, electrical shorts and sparks may be the cause of
fires, burns, and shock. Careful and qualified inspection of all electrical lines and equipment should be made
periodically and a cursory check should become apart of the routine daily performance.

17. Fice - Sources of ignition include matches, lighters, torches, lightning, electrical current, sparks from
internal combustion engines and spark producing tools and spontaneous combustion. Hydrocarbons, oil, paints
and thinners, combustible materials, friction from overheated belts and bearings are excellent vehicles for
starting and sustaining fires.

18. Safety Equipment and Instruction - Operators must always be alert to the fact that the malfunction of
instruments and controls is always possible. Total reliance should not be given to such things as relays,
switches, fire extinguishers, fuse plugs, thermocouples etc. Careful and frequent inspection of these items and
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periodic testing should be performed.

For practical purposes the-plant has arbitracily been divided into sections to facilitate inspections and acquaint the personnel of
possible hazards. The areas or sections are as follows: ’

1. Qutside the Security Fence - Major causes of concern are from fires, disturbances, industrial accidents, train
derailment and truck accidents. ’

2. Security Fence - The perimeter of the LNG plant is surrounded by a chain link fence topped with bérbed wire,
‘Inspection of the fence should include damage to the fence, locks, and gates.

3. Wooded and Grassy Areas Inside the Fence - Fire from any source, teleptione and power lines and supborts
are items requiring attention. .

4. Metering Station Near Main Gate - Leaks at any of the connections on the incoming and outgoing headers
and orderizing equipment should be repaired immediately. Electrical power to the meters and intergraters may
be a source of spark. :

5. LNG Storage Tank Diked Area -This area must be kept free of combustibles such as paper, cloth, dried grass,
wood, and oil to minimize sustained combustion. .

6. B,'Q, Compressor - Methane, LNG and oil leaks must be attended to immediately. Power to the controls,
compressor motor, and oil pump motors provide a source of h‘azard‘ Abnormalities in pressures and
temperatures must be corrected immediately.

7. LNG Pumps - Leaks around the tank outiet and pumps constitute a hazard. Electrical lines and connections to
the pump motors and switches should be checked frequently. :

8. Process Drain Sump 'fank (ST-106) - Contains oils and hydro- carbons. It is equipped with a flame arrestor
and pump and motor. Overflow and fire are the main concerns.

9. Cooling Tower -This is a modern structure capable of deterioration and fire. Lightning and electrical pumps
and fan motors are associated. Leaking process exchangers might allow hydrocarbon to migrate to the cooling
tower. ’

10. Control Building - Switch gear room and power transformers. This room is separated from the operations
room by a concrete block wall. Methane, hydrocarbons, paints, oils and combustible materials create a fire
hazard with sparks from the electrical switches.

ntrol Buildin rations Room - Combustibies make up a I large part of the material'in this room.
Organic liquids and vapors should be kept to @ minimum. A gas fired hot water heater and gas heating system
are part of the equipment for this room.

12. Emergency Generator - Gas fired generator should be checked for leaks periodically.

13. Qil Storage - Small quantities of paint, oil and grease are stored in a' metal building while drums of oil are
stored next to it. Oil leaks from these sources should be cleaned up immediately.

14. Spare Parts Storage Building - This prefabricated metal building contains large quantities of paper, cloth
and other combustible material. Solvents, paints and other organics should not be stored in this building.

15, LNG Storage Tank - Contains LNG. Controls are to be checked periodically. Any deterioration to the outer
shell or base should be noted.

16. Truck Loading - Svpil!s, fires and explosive mixtures are a distinct possibility. Personnel injury due to LNG
burns from hose handling is the most common source of trouble. Extreme care should be taken in the
performance of this operation. )

17. Vaporizers - These are direct fired (open flame) heat exchangers. Careful inspections of the coil is a
necessity. All controls and safety devices must be in proper working order. Gas or LNG leaks must be repaired
immediately. Electrical equipment must be maintained.

18. Dehydrators - Sources of methane leaks are generally found around the orbit valves associated with this

equipment. o
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19. Refrigerant Storage - Refrigerant cylinders must be handled carefully to prevent personnel injury. Special
care should be taken to prevent breakage of the valves on these cylinders. All leaks associated with the
cyli_nders, piping and refrigerant storage tanks should be repaired immediate(y.

20. Pipe Racks - Cable Trays - Supports for pipes and electrical cables should be checked periodically to be sure
they are in good condition.

21. G.E. Turbine - The gas fired turbine creates a tremendous quantity of heat. Breakdown of the equipment
could be hazardous. All controls and safety devices must be in proper working order. A large oil reservoir and
oil piping is connected with this equipment and fires are always a danger.

22. York Refrigerant Com ressor - Turbine driven. This compressor circulates the refrigerant in the liquefaction
system. All controls must be in proper working order. Periodic inspections must be made for wear and
clearance.

23. Cold Box - All leaks on piping to and from this exchanger should be repaired immediately.

27.0 PLANT EMERGENCY COMMUNICATIONS

The LNG Plant Emergency Communication system consist of two radio systems.

The IN-Plant radio systém is used for IN-Plant communication between the control room and the field. This system consists of
four mobile units and one base unit, located in the control room. i : .
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TENNESSEE REGULATORY AUTHORITY

Sara Kyle, Chairm_ah
Lynn Greer, Director

460 James Robertson Parkway
Melvin Malone, Director

Nashville, Tennessee 37243-0505

REPORT OF NATURAL GAS SAFETY INSPECTION
FILE ONLY

OPERATOR: Chattanooga Gas Company — Chattanooga, Tennessee

PERSON(S) CONTACTED: Chris Young

INSPECTION DATE: 5/3/01 — 5/4/01 TRA ENGiNEER: Brad Williams

Any questions pertaining to this report may be directed to the above address or by
telephoning (615) 741-2844 ext. 184. (Call toll-free at 1-800-342-8359, ext. 184)

1. PURPOSE OF INSPECTION: To interview personnel and gather information
related to the continuing investigation of the Chattanooga Gas Company Liquified
Natural Gas (LNG) plant incident which occurred 10/23/00.

2. VIOLATION(S) OF THE MINIMUM FEDERAL SAFETY STANDARDS:

A. Violation(_s) Cited this Inspection: Under Investigation

B. Violation(s) Previously Cited: Under Investigation

C. Violation(s) Closed this Inspection: None

3. OBSERVATIONS, COMMENTS, AND RECOMMENDATIONS: An interview
was conducted with Chris Young of Chattanooga Gas Company in relation to
wrapping up the investigation of the natural gas incident which occurred on 10/23/00.

4. ACTION REQUIRED BY OPERATOR: Pending

s repont0l

Telephone ¢ 131 741-2904, Toll-Free 1-800-342-8339 Facsiniile 1613 741-3013
WAL S GHe L us/tra




CHATTANOOGA LNG INCIDENT
' MAY 3-4, 2001
INVESTIGATOR: BRAD WILLIAMS

The following is a summary of the information obtained from Chris Young of
Chattanooga Gas LNG facility on May 3™ and 4™ 2001. This visit was made in an effort
to obtain additional information related to the incident at the plant on Oct. 23 2000. All
of the following are statements made by Chris Young.

The chronology of operations during maintenance:

06/28/00 Changed molecular sieve.

07/01/00 Replaced gasket(s) on flange.

07/01/00 Began sandblasting and painting of process area piping.
07/05/00  Started vaporization. '
07/30/00 Stopped vaporization.

08/01/00 Started vaporization.

08/04/00 Stopped vaporization.

09/01/00 Started liquefaction.

10/14/00 Stopped liquefaction.

10/16/00 Started liquefaction.

10/23/00 Date of incident

L UV DETECTORS
A. UV Detectors were operational at all times '
B. UV Detectors’ Emergency Shutdown (ESD) capability is bypassed whenever
the plant is in liquefaction mode.
C. UV Detectors are equipped with audible and visible alarms in control room.
D. UV Detectors’ audible and visible alarms did engage at the time of the
incident by no log or other record is available.
It is unknown when the UV Detectors were installed at the plant.
UV Detectors’ ESD was on bypass from 9/1/00 to 10/14/00 and from
10/16/00 to 10/23/00 (time of incident).
G. 10/9/00 was last semiannual UV Fire detection & gas detection inspection.
IL. GAS DETECTORS '
Gas detectors were operational at all times.
Gas detectors do not have ESD capability.
Gas detectors have audible alarm in control room.
Gas detectors did not detect any gas at the time of the incident.
CGC Emergency manual states that gas detectors are to give a yellow alarm at
35% LEL. 193.2819 states that gas detectors must sound alarm at 25% LEL.
III.  STRAINERS :
A. Do not have any manufacturer’s information on witches hat strainers.
B. Do not know when they were installed.
1v. GASKETS
A.. Does not now know if the spool section was removed or not.
B. The top gasket is missing. ‘ _
C. The bottom gasket may or may not be the same material and age as the top
D

mm

S mUOwp

gasket.
- Noanalysis has been done on the bottom gasket.




VI.

VIIL.

VIII.

E. The gasket(s) were replaced because the old one(s) was leaking. The old
gasket(s) appeared to be rotted.

F. No specifications on old gaskets available.

G. The apparent maximum temperature rating of the replacement gaskets was
500 degrees Fahrenheit. (Manufacturer’s specifications in mail).

GAS TEMPERATURE

A. A Foxboro Controller maintains the maximum temperature of the gas
upstream of the Dehydrators.

B. The Foxboro Controller was set at 550 degrees F ahrenhe1t at the time of the
incident.

C. The Controller is located approx1mately 100 hnear feet upstream of the pomt

of failure. ‘ _

D. The closest temperature probe is located downstream of the dehydrator and

point of failure. .

The temperature probe recorded a maximum sustained temperature of 510

degrees Fahrenheit prior to failure. :

The temperature probe recorded a temperature of 310 degrees Fahrenheit at

the time of failure. »

The actual temperature of the gas at the point of failure is unknown. A safe

assumption is between 510 degrees and 550 degrees Fahrenheit.

There is no audible alarm to indicate when the gas temperature exceeds the set

temperature. '

Chris Young, Terry Poss, and Norman Jernigan were the personnel who

changed out the flange gaskets on July 1, 2000. Molecular sieve bed was

changed out on June 28, 2000.

J. No procedures were followed during change—out An impact wrench was used ‘
to tighten the bolts of flange.

K. The flange was pressure tested to 230 psig. The gas was at ambient
temperature during the test.

TARPS

A. No maintenance plan or Fire Prevention Plan discussing the additional
potential fire hazards (tarps) during the painting process as required by
193.2805.

FIRE DEPARTMENT OFFICIALS

A. The last meeting with fire officials was June 20, 2000. Chris Young met with
Capt. Adams of the local fire department. The meeting was a “get to know
ya”, “here is what we are going to do” type of meeting. Capt. Adams looked
at the layout of the fire control equipment and check the portable
extinguishers.

AGL DATA REQUEST RESPONSE

A. See attached document and correspondence.

=om

s Q
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a Atlanta Gas Light Company
May 18, 2001

Chattanooga NG Plant
3401 North Hawthorne Street
Chattanooga, Tennessee 37406

To whom it may concern,

The following information as per your request:
» This data is standard operating pressures and temperatures for the pretreatment system.
> The specific data was obtained from charts for the dates of 9/01/00 to 10/23/00.
o Temperatures were recorded on a Yokogawa chart recorder.
o All data was monitored and obtained from chart recordings and local readings.
> The cycle time for the Chattanooga LNG Plant dehydrators is ninety minutes.
> The normal regeneration cycle for each dehydrator bed consists of three phases.
© The first phase is the heat cycle. The temperatures for that cycle reached five hundred
ten degrees F. ‘ :
o The second phase is the cool cycle. The temperatures for that cycle decreased on

average to one hundred thirty degrees F.

o The third and final cycle is the adsorb cycle. The temperatures for that cycle decrease

on average range from eighty to one hundred thirty degrees F.

> Standard operating pressure for the dehydrators is line pressure (normally two hundred ten
pounds per square inch to two hundred thirty pounds per square inch)
o Line pressure was two hundred thirty pounds per square inch on 10/23/00.
> Regarding the removal of the dehydrator witch’s hat spool piece.
o After system was pressurized a gas leak developed from the top gasket of spool piece.
o The spool piece was slide to the side for gasket replacement.
o The top gasket was replaced and system was pressurized. No leaks were found.

* Specifications are undeterminable due to the amount of damage incurred on this
gasket rendered any markings unreadable. If more information is required, an
mvestlgatmn will need to be conducted on the gasket by an engineering firm
and/or gasket manufacturer to obtain reliable information and results would be
forthcoming. This could be a lengthy process. Please advise.

Resyectfull y

Zid
Chris Young :
Chattanooga LNG Plant Supervisor
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LTINS LING Pl Uelyarator nrormation

From: Brad Williams

To: "cyoung@aglresources.com".SMTP.tnO1 ,

Date: 5/15/01 3:02PM

Subject: Re: Chattanooga LNG Plant Dehydrator Information
Chris,

Also, | am still waiting for a written answer regarding whether or not you removed the spool section -
containing the witch's hat strainer and replaced all gaskets or just the top gasket. I need to know the
manufacturer and type of the bottom gasket and whether or not it is identical to the top gasket that was
never found. Was the top gasket actually ever found? You indicated some uncertainty about this fact. |f
S0, I need to see jt. : '

Finally, I need a diagram illustrating the gas flow during the heating mode, with the heater, strainer,
dehydrator, and temperature probe identified.

lam trying my best to wrap this investigation' up just as soon as | can. Your expediency is appreciated.
-Brad

>>>"Chris Young" '<cyodng@ag!resources.com> 05/15/01 06:08AM >>>
Please see attached letter. Meeting your approval a signed letter will be sent via U. S. mail.

Chris Young

LNG Plant Supervisor

Chattanooga LNG Plant

3401 North Hawthorne Street
Chattanooga, Tennessee 37406-4024
Phone # 423.624.4843 x611

Fax # 423.629.1893
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E== ENGINEERING DESIGN & TESTING Comp.

ENGINEERS / CONSULTANTS /LABORATORIES |

CHARLOTTE DISTRIGT OFroE—

Poat Office Box &8585
Chiariotte, North Caroina 252668585
: (704) 5232520
/ I Facsimila T
DATE; December 14,2000 (REVISED 12/15/00) (%4 5232597
REPORT TO; Mr. Paul Wagner
” Director of Risk Management
ATLANTA GAS LIGHT COMPANY
Location 1470 : wssinegg,
Post Office Box 4569 CA
Atlanta, Georgia 30302 | é.é
FROM:  Michael D.Prat, PE. . - E R ;ab
REFERENCE: Cause of Fire at LNG F. acility %

D.o.L.: Qctober 23, 2000 2, Jge A
L.o.L.: Chattanooga, Termessee wn
ED&T File Number: CLT3973-12973

At the request of Mr. Bill McCallum with McGriff, Seibels & Williams, Inc,,

representing Atlanta Gas Light Company;, Enginetring Dosign & Testing Corp. (ED&T) has

conducted an investigation of a fire that accurred at g liquid natural gas (LNG) facility in
Chattanaoga, Tennessee on October 23, 2000. Tlgne purpose of the investigation has been to
ascertain the cause and origin of the fire. An on-fsite inspection at the facility took place on
December 4, 2000 with Mr. Chris Young, Plant;Supet'ViSOr, present.  The photographs in
Figures 1-4 were provided to this investigation, Whiile the photopraphs in Figures 5-7 were taken
by ED&T at the time of the on-site inspection. '

As a result of the investigation, a numb'cr of obscrvations have been made and
conclusions reached. It should be noted that the é)piz‘xi(;ns and conclusions stated hercin are
based on information available as of this writing, It is conceivable that additional information
may be forthcoming which bears on these opiniozis and conclusions. The right is reserved,
therefore, to review and modify all opinidns and cox‘:nclusions atany future point in time should,

in fact, additional information becoma available.

—

CORPORATE OFFICES; ENGINEERING DESIGN & TESTING Corp. »
Post Office Box 8027/Cotumbia, §oum Carolina 29202/(503) 791-8800

DISTRICT OFFICES: Columbia, Sauth Carolina/Charatte, North CardlinaMouston, Texas/Jacksonvilla, Florida
Charleston, South Carofina/Birmingham, AlabamaiKangas City, Kansas/Oakland, Cakfomia
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Cause of Fire at LNG Facility - Atlanta Gas Light Company , Page 2
ED&T File Number: CLT3973-12973 . December 14, 2000 (REVISED 12/19/00)

BACKGROUND INFORMATION :

N

|

Mr. Young reported that the facility was being operated in liquefaction mode at the time
of the incident. Operator Joel Paris was 1:n the facility contro] room, monitbring the
processes, when he heard an explosive nofise. Upon investigation in the facility, Mr.”
Paris discovered a fire in an area adjacent é’o three dehydrators, The fuel source for the
fire was natural gas leaking from a verticallength of pipe. Mr. Paris manually initiated
the emergency shutdown system, and the ﬁ:re was extinguished after the flow of natura]
£as had ceased. ' '

- Upon removal and disassembly of the vert:ical pipe section, it was discovered that the

|

flange of an internal witch’s hat Straiger hafd fractured, providing a path for patural 2as
leakage out of the pipe. A portion of the strainer flange was ejec,ted from the pipe and
was not x-‘ecovercdyfror’n the scene. The str#iner was removed from the pipe and sent to
a laboratory for further evaluation and infspection. The strainer has not been made
available to this ihvestigation,
Mr. Young reported that, at ihc time of the incident, natural gas was flowing through the
vertical pipe in question. He said that tlzie fluid was pressurized to approximately
230 psig, at a temperature of approximateljf 550°F.
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{Cause of Fire at LNG Facility - Alants Cas Light Company Page3
EB&T Fie Nuniber: CLT3973-12973 . Decembey 14, 2000

, !' .
OBSERVATIONS :

l. The vertical pips where the leak oocurred wis connected to dchydrator D-1028. There
was a spaol picce in the pipes that was a ppro:«gl?mately 32 Inches long, and this spool piscs
" contnined the witch's hat strainer. Figure ll is 2 view of the spool piece afier removal
from the pipo. :
T

The witch's hat strainer had been installed verrically in the spool plece with the cone of

3

- the strainer pointed downward, The upper nange of the spool picce had been bolted to
an 8 Inch pipe flange upstream of the spool pu:cc The strainer was held between the two
bolred flange faces, and gasket matedal was ms_talled betwoen tha faces to seal the joint.
Figure 2 is a view of the balted conneslion Whete the hatural pas lcak was discovered.

i Mr. Young roported that a painting compé.ny had been working in the vicinity of the
déhydrators early on the day of the incident! The pamters had draped plastic cheets over
a number of horizontal pipes that were approximately 12 feet off of the ground.
* Tigure 3 is an overhead view of the remains of tho plastic sheets, indicated by Amow 1,
ofler the incident, This view was taken frlom % catwalk at the tap of the dehydrators.
Arrow 2 Indicates dchydramr D.1028.
: i
4. Figure 4 is a view of the fire scenc, asiscen looking away from the leak logation.
Although the pipes. valvos and stecl stmctl;rral members were burned and charred, there
were no Indications of piping or componc;nt distortion as a result of blast endzgy. The
1ems in the fire scene were burned primérﬂy on the sides that faces wowacd the leak

lagation,




